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Makes Valves in New Foundry 


Desire To Control the Manufacturing Processes Incident to the Production of 
Its Varied Line of Valves Was the Principal Contributing Factor 
Toward the Erection of This Steel Foundry 


BY H. R SIMONDS 


guarantees and assume the risk oset 


is essential that the manu 
the se- Chapman Valve 
tamil Mass lecided 


ot roundry solely 


ployed in manutacturing the 


TEEL valve castings designed these 
Indian Orchard 


Tike 


for service in high pressure implied it 
lines steam or hy facturer be in close touch with 
draulic, must contorm proper material and be 
ire covered iar with every step 


Largely due to a desire 


to rigid lection of 
isually in the process 


[To stand back ot manufacture to steel castings 


pecification and 


DY strong guarantees 








: —————— — : J 
BETWEEN THE MOLDING FLOOR AND THI LEANING ROOM 
ELECTRIC MELTING FURNACE 





rHE MOLDS ARE SET UP AND POURED ON A SECTION 
AND IN THE VICINITY OF THI 
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4 STEEL FRAME AT ONE SIDE ~~~ ; GENERAL VIEW OI 
rHE CLEANING ROOM SUPPORTS FLOOR SHOWING 
IE SHAFTING AND CHAIN HOISTS ; ARRANGEMENT 


this year an " ing, of brick and. steel constructior 


in February” ot 


been im  contimuou SET VICE plentitully supplied with windows 1n 


that time During this time also, theor ' n along both sides of the 
and practice have been co-ordinated ai ‘ -: | root and along both side walls 
] 


manutacturing methods have been = d | ae main bay where they rise abov 


| lower parts ot the building on 


veloped to a high | state ft efficienc 
Officials state that the reasons for build $0 side. The sand bins, core department 
the new foundry were first. to en and general storage are located on o1 


able them to better control the quality side of the main bay and the office 


and delivery ot steel castings to th wash and locker rooms and the air ¢ 


machine shop: second, to enable them to 





advantage of their peculiar lo 
reference to supply of 
scrap which is obtained with | > ph , a > Unusual care n the variou 
st of transportation; al % 5 ot toundry work is required in th 
to increase efficiency by taking a ,’ struction of high pressure valves. 
vantage of the present company orgar metal must meet specifications 
ation in the process of operating eee, arrow limits. The valves mad 
teel foundry . =| Chapman plant are poured fror 
-| designated as Class B by the Ameri 
| Society for Testing Materials 
Kdward  ¢ Davis, assistant manager at | its initial operatio 
> VW Sao a ee borne out the contention of the 
ILLUSTRATING METHOD Of 


W int , h 2 1 close ment in gal to f shing 
peri endent, have given HARGING THE FURNACI in regard lurnishing 


| purchasing agent and 


to the construction and equi satistactory castings. Under norm: 


the plant in the attempt through the foundry is in orderly ditions the foundry will empk 


best possible steel foundry  quen from the raw material bins at men. 
oduction of valves and allied one side to the machine shop and_ ship he shop is divided 


the othe: Th build departments 


73. A 








BIG ALI THE AUNITLIARY . _ . FIG. 6—SMALIL MOLDS ARE LOADED ON 
MENT FOR THE FURNACE IS P . be F THE CHANNEL SHOWN IN THE FORE 
IN A ROOM BACK OF : : . GROUND CARRIED TO AND 
SWITCHBOARD FROM ». CASTING FLOOR 
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FOUR VALVE PATTERNS ARE GROUPED ON A SINGLE PLATE THE PERFORATED PLATE § 
ASK IS CLAMPED ON THE BACK OF THE COPE TO PREVENT THE SAND FROM FALLING Ol 
IS DRYING FIG. 8—GATING ARRANGEMENT IN THE DRAG 


and these departments pan has a capacity of approximately 30 
to minimize the handling of shovels of facing every 5 minutes 
However, considerable han foundry is served by two 

to make thi shown in Fig. 3 Che upper 
been laid in a lifting capacit f 5 ton 


devoted to building 


the floor 

is equipped 

a number 

production 

corner ol 
6 The ing me ide ot the runway 
employed 1 d to th uilding columns 


1 molds trom wall and the ther 1 supports 


casting depart 


poured wo 


located 0 
OOO ck 


table 
provided 











SPECIAL FLASKS WITH THE SIDES CUT OUT TO ACCOMMODATE THE TWO SIDE PRINTS ARE EMPLOYED FOR 
MAKING THE LARGER VALVES _ FIG. 10—ONE CORNER OF THE ASSEMBLING AND CASTING FLOOR 
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FIG THIS SAND BLAST BARREI ¢ This arrangement provides extra storage 
FEET LONG BY FEET IN DIAMETER nace at educed cost It is claimed 
WILL TAKE THE LARGEST CAST ¥ ‘ oe as stale hine - 
ING MADE BY THE COMPANY hat these depressed storag alin 
( cidenta th th ( 1 ct 
n the entire fe whe heating of 
arving ( I i 1s aa i 
othe ive! tha Clectricits ve 
case 1 i] ind ¢ pumped 
| in electricall driven moto { cked 
iuit casti repaire thi 
o il electri are veld outht 
cater t one end of th ci g «de 
partment () cet ne equipment 1s 
provided 1 cutting = ris ‘ other 
ork of that character i! « pment 
throughout has hee desig 1 sult 
thie special work planned lor id 
Molding and core san ving 
i spur from the main Ime are unloa 
directly imto easily accessibl bins that 
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low. Whenever the 


find the 


supply is running 


barrow men begin t grade to 


steep leading from the sand bins to the 
floor, it is time to |] 


foundry ay im a 


fresh supply 
Che manner in which the valve bodies 


are molded is iliustrated in Figs. 7, 8 


and 9. The mold shown in Fig. 8 is 
for four standard 8-inch high pressur« 
valves The cores are shown in_ th 
hackground. Before idk pting th pres 
ent method of mounting tour patterns 


ma plate two men using individual pat 


terns and flasks made 18 molds a day 
With the present equipment shown in 
Fig. 7, comprising a 60 x 60-inch roll 
over pattern draw machine and four pat 
terns mounted on one plate three met 
make 15 molds, or 60 castings a day 


The ratio between these tw methods 


of operation based upon the number ot 


valve molds per man per day, is 20 
to 9 in favor of the four valve flask 
method; or a little over 100 per cent 
mcreasc 

The patterns shown in Fig. 7 are 
grouped symmetrically relation t 
center line on the pattern plate so that 


both cope and drag molds may be mad 
} ; 











extend several feet below the floor leve mly provided extra storage but also fur- 


to the base of the building lation ish an automatic alarm when the sand 


roun 

















ka eee eet 





FIG . rHI ARGER MOLDS AND CORES 


HEATED 


ART ALLY 


OVEN 


rRI¢ 


FIG. 13—SMALL CORES ARE LOADED ON 
RACKS AND CONVEYED IN AND OUT OI] 
tHE OVENS ON LIFT TRUCKS—AUTO 
MATIC THERMOSTAT CONTROL ON ALI 
OVENS INSURES A CONSTANT HEAT 


The 


pads on 


irom the same plat 


nie and also the top oft the 


flanges representing the riser connections 


iT detachabk and 


only a©r( placed ( 


the plate to form the cope halves « 


the molds The method of gating clear 
lv is shown in Figs. 7 and 8 Chu 
n Fig. 7, it will be noted that tl 
1¢ attached t a central runner cx 
tend almost all the Waly across tl 
joint [his is the cope half of the mol 
he two drags shown in Fig. 8 ind 
cate how the met Irom the centra 
mt conveyed into each individua 
mold Deep gates connect opposit 
fi cs and pass directly under th long 
central gate 11 the com when th t 


assembled 
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The rollover type of machine is par- 
ticularly adapted to this “kind of work 
inasmuch as neither cope or drag flask 
is equipped with bars. Had the mold 


been made in green sand the flask would 
have to be rigged differently, but in this 
case where the molds are dried, plain, 
open flasks render satisfactory service. 
A plain bottom plate is clamped on the 
drag flask before it is rolled over, but 


the special perforated plate shown stand- 
ing on edge back of the flask in Fig. 7 is 
the The plate is 


employed on cope. 


clamped on the cope before it is rolled 
over and prevents the sand from falling 
out of the back After the mold is 
dried in the oven it may be rolled back 
without any danger of the sand falling 
away from the face The numerous 
holes in the plate, of course, are to 
accommodate the runner and the riser 
over each flange. In operation two men 


make the molds on the machine and 


the third man attends to any necessary 
finishing including painting the surface 
with a silica wash. 
Electric Oven Used 

The molds are loaded on a car and 
dried in the oven shown in Fig. 12. In 
this electrically heated, automatically 
controlled oven, the temperature is raised 
to 450 degrees Fahr after the molds 
are placed inside It is held at that tem- 
perature for 4 hours and then the molds 
are taken out, assembled and_ poured. 
Molds that have accumulated in_ the 


loaded on the and 


ovel toda\ A 


number of | the 


meantime = are car 


placed in the considerable 


smaller castings are 


poured in green sand molds. Cores 
are mad in a room adjacent to the 
main foundry floor and baked in a bat 
tery of electrically heated core ovens of 
the type shown in Fig. 13. Automatic 
thermostat control in these ovens main- 
tains a temperature within close limits. 


One section of the floor on which the 


molds are assembled for pouring in 
the vicinity of the furnace, is shown 
in Fig. 1. In Fig. 9, a man is shown 


in the act of closing a large valve mold. 
The 
flask 


modate 


made in an_ individual 


both 


mold is 
sides to 
but it 
gate 


cut out at 
the two 
that the 


employed as 


accom- 


side prints, will 


be noted Same 
that 


molded in 


arrang¢ 
shown where 
flask. A 


flanges in 


ment 15S 


four valves were one 


gate is cut into each of tw 


the drag and a channel in the cope con 


nected to an upright runner supplies the 
metal to both gates at the same time 
The riser distribution on the cope als 

similar to that shown in Fig. 7. Ap 
proximately one third of all the metal 
melted goes into gates and risers. 

The electric furnace shown in Fig. 5, 
has a capacity of 2 tons to a heat and 


hours. It 
550 kilowatts 
Nearly all the 


© heats in 10 


manufacturers at 


is rated by the 
per ton 


of steel melted auxiliary 
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Equipment Installed 
in Valve Foundry 


One 2-ton electric melting furnace with 


a power consumption of 550 kilowatts per 


ton, made by the Pittsburgh Electric Fur 


nace Co., Pittsburgh 


rhree small plain jolt and one large jolt, 


rollover pattern-draw molding machines, 
made by the Osborn Mig. Ce Cleveland, 
and one large jolt machine made by the 
Tabor Mig. Co., Philadelphia A pattern 
drawing device made by the Herman Pneu 
matic Machine Co., Pittsburgh, is used 
One 6-foot facing sand mixer made by 
the National Engineering Co., Chicago 
One sand blast barrel 6 feet long, feet 
in diameter, made by the Standard Equi 
ment Co., New Haven, Conn 
Direct « nected air compressor with a 
capacity of 1040 feet tree air per minute, 
made by the Ingersoll-Rand Co., New York 
One 5-ton crane, 50-foot span, made by 
the Shaw Electric Crane Co., New York 
Two cranes made by the Shepard Electric 
Crane & Hoist Co., Montour Falls, N. Y 
one a 2-ton floor controlled crane in_ the 
molding bay of the foundry and the other 
a 3-ton cage controlled hoist charging 
Three swinging grinding machines eacl 


equipped with a 24-inch wheel and oper 


ated by a 15-horsepower motor, manufac 
tured by the Excelsior Tool & Machine 
Co., East St. Louis, Il 

Electric annealing, mold and core ovens 


manufactured by the American Industrial 


Furnace Co., Bostor 
A 10 x 10-foot sandblast room and 
tumbling barrel, made by the W. W. Sly 


Mig. Co., Cleveland 
Ladles 
manufactured by the 


Harvey, Ill 


and miscellaneous equipment, 


Whiting Corp., 











equipment of this furnace, transformers 


switches, operating motors, etc., are con 
back of the 


right in the 


tained in a separate room 


switchboard shown to the 


Fig. 5 


illustration 


Replacement Provided 


lo guard against emergency in elec 


tric furnace operation, it is advisable to 


have an extra furnace roof stored neat 


at hand However, the usual problem 


this 
character is to find a place to store the 


connected with an arrangement of 


extra roof until it is wanted In this 
instance a platform about 10 feet above 
the foundry floor, has been erected 
near one end of the building, larg« 
enough to support the spare furnace 
root. In this manner all the floor 
space 1s available for its legitimate pur 
pose and yet the alternate cover always 
is on hand and ready 

The method and equipment employed 
in charging the furnace are shown it 
Fig. 4 Long, narrow charging pans 
open at one end; mounted on wheels 
and provided with means for lifting by 
the crane are loaded in the scrap yard 
and brought in on a_ hoist suspended 
from a monorail which terminates di 
rectly above the charging door of the 
lurnact Each pan has a cCapacitv. ol 


one ton or approximately halt the 


melting capacity of the furnace As 


shown in 


Fig. 4, the open end of th 
pan is inserted in the charging door 
opening in the furnace The material 
is distributed evenly over the bottom of 


the melting chamber by tilting the fu 
nace at the same time the hoist tips the 
pan to discharge the contents into the 


furnace Scrap of a uniform analysis 


is obtained from a nearby plant, one of 
the contributing factors, as _ already 
stated, leading to the erectio! of the 
present steel foundry The scrap yard 
is equipped with a magnet hoist 
Uniform Scrap 
Return scrap, gates and risers are 


charged on the bottom of the furnace 


and then fine scrap is dumped in and 
raked over to fill the crevices between 
the meces ot larger material The ma 
terial forming the charge is of such a 


that it seldom is 


anything 


uniiorm composition 


necessary to add further to 


bring the metal to the desired analysis. 


However, each heat is carefully checked 
Tests are taken in the usual manner and 
analyzed in a well equipped laboratory 
located close to the foundry building. The 
melter judges the temperature by spilling 
the contents of a test ladle on the floor 
and noting its fluidity. When the heat is 
ready the furnace is tilted and the con- 
tents poured into a large ladle and a 
certain part of the metal in the large 
ladle is transferred to singk hanks 
used to pour the smaller castings. Larg« 
ladles of the tea pot type are provided 
for pouring the larger castings 


Equipment Firm Buys 


Manufacturing Plant 
per * 


dent 


Coleman, former vice pres 


and general 


Foundry 


manager of the 


Equipment Co., Cleveland, 


has been made president and general 
manager of the F. A. Coleman Co., 
engineers and manufacturers of found- 
ry = equipment The Coleman con 

pany has purchased the plant ot the 
Advance Engineering Co., 6539 Metta 
ave Cleveland This company has 


completely equipped blacksmith, struc 


tural and machine shops and is en 


of c lam she ll 


which _ the | A 


contimue as a 


gaged in the manufacture 


1 | 
huckets 


Co, 


Coleman 


will part of its line 


foundry equipment 


Cost Association Meets 
The 


a ie 


Industrial Cost associatior 
New York. May 18 
reducing — the 
discussed H LD 


held 


eting i Che 


costs ol 


question ol 


products was Starr 


s secretary ot! the 


has 


treet 


association which 
utive 


New 


EXEC offices at 50 Church 


York 









Influence of Graphite on Iron 


and 





Theories Advanced for the Varying Effects of Graphite on Cast Iron 
Semisteel Explain States in Which It Is Found—Causes Are 
Analyzed Micrographs Illustrate Points 


BY J. W. BOLTON 


















0O' IGINAL research in foundry meta yoo omu Cooling time has much mor ft 
yo deeper than it has d pa if th phite size than composition 
ricate problems of und? re to solved Grain growth of araphite is infl i i 
he article presented h V Bolton show in graphite size, rate of coolu prese) rf accel- 
entific accuracy coupled with a vision of the prob- erating, or obstructing, agents in intermediat AY 
ns of the tron foundry Hle has indicated many) yulphur may occur in tron as SO 1 
mportant fa f xl hh ap niwel j a’. « {mong The high ph ysical prop tics of scmisteel are largely 
these are that du cumulative eff f certain factors which are 
yulphides ccu ! yra é fla} cnumerated 
The author also d 1 new metallographi 
Jt WMile thé grapnhittsation f yra f } pro- neth d i \ which ] wctio the reagent ma 7 
slae J #y ; ; , , 
ds below t FERSTOFINERNON TENG idied while in In addition much accumulated 
ion ! ded formation | n arranged to ! re? 2 













































undmaentals, to the is reterred to late when discussing the 
iltimate » applicati oundations of the structure. The study torms of graphite in iron 
scientit principle t i bu ‘ ora s no exception Until comparatively recent ti 
problen The prog Ordinarily gray iron has four major $taphite in gray iron has beet 
of « ition has accelerated at the im tural constituent graphite, pearlite, ered as practica pure free carl 
té that mk he i to Caso Cause f¢ te and steadice. This article deals mond and ste id LD scn Gullive 
, Hect d to d ira e th graphite, telling what it is, how others refer to graphite as pur ul 
met nnd ¢ t ern formed, and what influences it has While this conception has served a u 
*\ , \ j it phy ical pr perti Ss ol the eray ru seis ae t t trictly mM at MM 
on This exposition is not complete, demonstrated cts [hese facts 
either in scope or in detail, but the how that the graphite flakes of gray 
iter has presented what he considers ; ; congtomerate structure con 





tacts 





ymen have seen evidences 


The 





ructure. graphite in 
color an 
\ 


iron, ot 


pig 


s nature " thre torms 
graphit 


( ( ta ’ ‘ an 


thes: 














") ro wapr ; melt sy e's 
’ so ! ' f | , “os , 
‘ rms « arbo e mineral graphite . 
: ’ carbs The mineral graphite median aveath euleal tll 
f t Y 100 (plumbago ) when crystalline generally } } Lod } 
I — < +S MCT ALLY listributed ] netched \ 100 dia 
Is found the hexagonal system. This 
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Same composition and mix 


ture as Fig. 1—From middle of a 


har 4 x 4 x 10 wmches 


Slower cool- 











Me has t moted gr iph 7 ) roth 
phides (See Figs. 4 and 5). There- 
fore, although graphite is largely free 
carbon, its other components may exert 


considerable influences on the properties 


oft the metal. 


Much of the information which found- 


vmen have on graphite is misleading. 
This is due to three primary reasons: 
First, sampling is often wrong; second, 


ometimes analyses for graphitic carbon 


re erroneous; third, physical properties, 


to the amount and distribution 


due in part 


of combined and graphitic carbon, often 


are assigned wholly to other causes. II- 
lustrations are given the following 
paragraphs. 

Published ratios of combined = and 
graphitic carbon rarely give — sufficient 
data so that results can be duplicated 
by other investigators. For examples, 
section sizes are not mentioned, pouring 
temperatures are not given, and size of 
mold, permability of sand to heat, etc., 


are left to the imagination. 

methods 
lead to 
They are the 


[wo points in analytical 
used 
work, 


graphitic carbon, and 
the 


which are frequently may 


errors im research 


direct weighing of 


the decomposition ot iron by hydro- 


chloric acid. The first cannot be relied on 








Fiq. 4 
ctwork 


Graphite flake 
Heat tinted—X 


showing 
700 dia. 











THE FOUNDRY 


in all cases because of the difficulty of 
washing .the graphite free irom iron 
and from substances such as_ titanium 


oxide, aluminum silicate, etc., which are 


acids or alkailie 3. 


that of 


not easily soluble in 


The 


drochloric acid for 


method, using hy 


the 


second 
dissolving 
7 he 
force of the 


sam 


ple gives high results. experience 


Niles 


ot th laboratory 


Tool Works Co., Hamilton, O., of which 
the writer has charge, has been that 
when using hydrochloric acid and water 
for solution of the metal and washing 
the graphite, results were 0.05 to 0.15 
per cent too high. Also, the addition 
of hydrochloric acid to the nitric acid 
usually used for graphite carbon deter 
minations causes high results. In this 
connection it is interesting to note that 
direct solution of high-carbon steels, 


microscopically free from graphite, 


sometimes leaves a carbonaceous residue 








1.75 


Composition—-Silicon 
per cent; total carbon, 3.30 per cent; 


Fig. 5- 
combined carbon, trace—Heat tinted 
until first color showed purplish at 
steadite, ferrite 


edges of brown 











under microscope—From center of 
bar 4 x« 4 x 10 inches—Note net- 
work in graphite—X 100 dia. 

The correct method is to use nitric acid 


and sodium hydroxide, as 
THE 


1922 


potassium or 
the 
Feb. 


sheets of 


March 1, 


detailed in data 


FOUNDRY of 15 and 
Beneficial Results Questionable 


Results have been published to show 


the effects « various metals and metal 
oids as scavengers and degasityers. 
These data d not give the combined 
or @g aphitic carbor the effects beimg as 
signed —t the idditions. Inasmuch as 
certa ‘ these metals and metalloids 
increas the combined carbon the as 
signment of all beneficial result thes« 
dopes 1s ather questionabl 

Since exact knowledge of the forma 
tion of graphite can be worked out only 


by the extension of knowledge of cer- 


the iron-carbon diagram, 


this 


tai parts ot 


Fig. 18, consideration of diagram is 


in place here. 








rise) Sait 


0.48 per cent. 


sharpness of 











graphite flakes and many small dots. 

This diagram represents pure iron- 
carbon alloys. All above the line LEL 
is liquid. The triangles LSE and LSE 
represent regions of partial  solidifica- 
tion. Below LSES’ solid. For all or- 
dinary gray iron work one 1s concerned 


only with the between 2.5 per cent 


region 


and 4.5 per cent carbo This liquid 
sotutio lying above LEI has een 
generally considered a it101 gamma 
iron and  cementite* Cementite vas 
supposed to exist in solution in the mole- 
cular torm However recent researches 
notably those using the methods of 


xX ray 


tigators 


Wives 


inclined 


that 


analysis have many 


toward the view this carbon 


exists in solution in the atomic torm, 


even in the solid solution** The solid 
solution of iron and carbon as it exists 
above the transformation range CDF is 


known as austenite 


Gamma iron is an allotropic form of iron stable 
it high temperatures and nonmagnetic Alpha iron 
s the allotropic form stable at low temperatures. 
Beta iron is a supposed allotropic form stable be 
tween the gamma and alpha iron Many authorities 
deny the existence of beta iron Cementite is an 
iron carbide of the formula Feet 

**Jefferies and Archer, the Slip Interference 
Theory of Hardening Metals, Chen and Met Eng., 
Vol. 26, No. 6, p. 249, gives a summation of the 


principal viewpoints 































138 


the 


When 


the metal 


temperature ot 
LI 


austenite 


on cooling, 


has reached the line crys 


tals ot saturated or primary 


commence to separate. This separation 
continues at gradually lowering temper 
atures until solidification of the eutecti 
ledeburite*, at the point EF. If the car 
bou content is to the right of the point 


Fk: that is, over 4.3 cent and cooling 


below Ke] 
to solidity at 
the 


per 


primary cementite continues 


decreasing temperatures 


point Kk is reached and led 


separates 


Qn slow cooling below SES cement 
ite is progressively liberated trom th 




















which thu 


p ore nl carbon 


mmbmed cat 


rees Cent. At this point the remain 
ing austenite converted imto pearlit 
Thu hypocutecti irons there ure 
three sources of cementite carbon: [From 
the cementite of the eutectic; from the 
pro-eutectoid liberated from the au 
ternuite ind the cementite of the pearlit 





** mestable 


ementite is a torm of i 
form with greater internal energy than 
the table iorms, iron and = carbon 
(graphite), of which it consists. On 
slow cooling, both eutectic and pro-eu 
tectoid cementite (or the solid solution 
of iron and carbon) tend to decomposs 
into their more stable constituent 

iscussion of the double equilibrium 
diagram 1s omutte partly to avoid con 
fusio ind part! wecause it does not 
seem tified by t experimental facts 

The tact that graphite is the most 
stable torm of carly in the tron ts 
both a ssing and curse to the 
foundryma If it wer lot tor graphi 
tization all cast iron ould be white 
iron It v phitization oceed too tar 

*Ledeburite an eutectic of cementite and 
1ustenite 


mixture 


ire) oft 


tectoid (a mechanical 
t laminar struct 


ind 
free from 


**Pearlite 1 
composition 
iron practically 


in ¢ 


f constant 
ferrite 


ail 


(pure carbon 


cementite 
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and 
The 


castings 


the iron becomes soit spongy open 


grained and loses its strength. big 


problem in producing gray-iron 
ontrol the amount 


is to « ind quality of 


graphitization 
Che 


rormation may pe 


{ graphite 


considered to be always preceded by 
the itormation ot cementite, or as oc 
curing by direct separation of carbon 
trom olid solution In the former case 
the tormation is represented by the equa- 
thor 

Fe, ae or graphite + energy 

The major reaction proceeds toward 
the right according to the general rule 
tt physical chemistry that exothermi 
eactior proceed toward completion 

In t! latter cast direct separatior 
carbon takes place from the super 
iturated lid solutis It is well to 


the kinetic point 


reve! sible 


ithough the reverse action may be ex 
tr ir ] } ’ 1] : 
emely slow Ch conception will ac 
count x both the tormation of graphite 


phenomenon oT oT iphite 








In pure iron-carbon alloys the actual 
lormation of graphite starts just after 
solidification along SES (1130 degree 


Cent.). It is not definitely known at 


ust what temperature graphitization 
cease The major portion of the graph 
te tormed on moderately rapid cooling 
probably separates between SES and 








































riite mauimna re 
\ 4s / i" , 
mire ! we ; cud 
O00 
ihout OOO) deg Cent he rate »t 
rraphitizat a “aS irectl with 
th tap ur I} P cooling 
ils« ecom sl r as t temperature 
lo lr} i ge ti it a lower 
temperatu might produce  graphitiza 
tion equal im amount to short time at 
i higher temperaturs \ll toundrymen 
h ote that slow cooling promotes 
has +; 


graphitization frees the 


very cooling 


rapid 





I 


pro-eutectoid 
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rom SES would be in the eutectic and 


cementite. In castings yi 


small section this primary graphitiza 
tion is the only one which takes place 
in any considerable degree. Hence the 
matrix of the metal; that is, irrespective 


o 
~ 


I 


sutectord 
eutectota 


Chis 


t graphite and steadite, is of 


composition, as indicated by Fig. 9 

is all very well and such an iron is 
ood insofar as its matrix is concerned 
lowever, slow cooling, as in a_ heavy 


section, 


produces a_ different condition 


of affairs, as shown by Fig. 10. Graph 
itization has not stopped with the car 
bon ot eutectic and pro-eutectoid 
cementite. The pearlite is lessened and 


there are 


broad bands of ferrite along 
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operties are desired 
We do not } Tv wher +} - 
lo n KNO\ . é grap 
cation Ot austenitic carbon or of pearliti 


ce 


mentite ceases Th commot! 


issumption is that this transtormatior 
stops at a temperature corresponding to 
the change of austenite to pear lite indi 


ated by the line CDF on 


the iron-car 


A i i 
bon diagram. According to this view 
the austenite loses carbor mtil at } 
it 1s not of eutectoid composition. That 
is, it s a solid solution containing ik 
than 0.85 per cent combined carbo 
which case, on passing below CD/ t 
give ferrite and pear lite Whik suc 
a reaction may and probably does tal 


the writer believes that in com 


mercial rons cast heavy sections 
the is another reaction which accounts 
TT art lor the final State ot affairs 
hown in Figs. 10, 11 and 12 

Several reasons exist for believing that 


there can ec graphitization 


ta 


ve 


(ot pearlitic 


mentite) below the transtormation 
Inge Such graphitization probably 
kes place when the rate of cooling is 
ry slow. 

RS. Archer has shown that in whit 
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cast iron graphitization* can be initiated 
and completed below the transtormation 
range, CDF. The presence of free car 
bon tends to promote the formation otf 
more graphite. Therefore, irons which 
could be graphitized below CDI if cast 
white, on slow cooling, would probably 
graphitize the pearlitic cementite the 
more readily because of the added influ 


ence of the graphite already tormed 


from the eutectic and pro-eutectoid ce 


mentite 
lt all graphitization is assumed to occur 
CDF, it 


somewhat 


above would be reasonable to 


expect a different distribu 


tion of pearlite than occurs in commer 


ciol hy po-« utectoid irons. In slowly 
cooled castings the large graphite flakes 
ire surrounded by broad bands of fer 
‘ite, then sharply cutlined areas of pearlit 
These ferrite bands are very often 
rver 0.002 inch wide on each side of a 
graphite flake. If carbon is taken from 
the austenite above CDI the matrix 


carbon 


flake 


vould be progressively richer in 


as the distance from any graphite 


is imereased. 


Since decomposition of cementite gives 


ron (ferrite) as well as graphite there 


] 


must be considerable ferrite around and 








11 Fron 1? é ” rwmti 

me sample as Fig. 10—Ferrite and 

yraphite re hown—Etched with 

bicr wcid nd alcohol solution 

with 5 per cent nitrt wid—NX 300 
ia 











Che 


and 


n each graphite flake decompo 


sition Ol pro-eutectoid eutectic ce- 


mentite should give (by volume) about 
three ond one-half times as much fer- 
ite as graphite carbon. This ferrite is 


ot usually plainly evident in micro- 


graphs because some of it 1s embedded 
n the graphite flake§ and part of it is 
probably covered over in the polishing 


The 


would 


yperation. graphitization of carbon 


which otherwise occur as pearlitic 


*Graphitization of White Cast Iron, reprint in 
‘ue Founpry, March 1, 1920, original paper pre 
vented before New York meeting of American Insti 
ite of Mining & Metallurgical Engineers, Feb 
jary, 1920 
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carbon should give about thirty parts, 
of territe (by volume) to each part ot 
graphitic carbon. In practice the ferrite 


envelops surrounding large graphite 


flakes are oiten over twenty times the 
area (in the plane of the specimen tace) 
ot the graphite flakes. Even in these 


broad bands the lines ot demarkation ot 


pearlite rerrite 


The bl 


iron and 


and graphite are sharp 


ick graphitic flakes occuring 


vray semisteel ar muxtures 


Che major mstituer pomt I 

















12 leerri l pi 
rai mendart f fi rer 1? 
ten out deeply and fer 
sligh tacked—Etched de vith 
picric acid and a 5 ent nitri 
t a.col ; Y 300 dia 
volume, 1s er iphitic carbon This irbon 
possesses 1 me properties as natura 
graphite. For example, Jokibe* prepared 
graphitic carbon from gray iron by dis 
solving off all other substances in acids 
The carbon remaining was pressed into 


cylindrical rods and examined by X-rays 
The X-ray photographs show that gray 
itic carbon in gray tron ts identica 
natural graphite 

Graphite flakes also contain territe 


Under 


pared 


high magnifications suitably pr 


show a bright irreg 


dull 


samples 


network with rounded spots here 


and there, Figs. 4 and 5. The network 
consists largely of ferrite left from the 
decomposition of cementite 

Graphite is known to hold some gases 


changes in volume much be 


1 
i 


Reversible 


low the critica have been at 


the 


range 
tributed to such 


Aiter 


presence ot 


the 


gyases 


considering large gas absorb- 


ing powers of carbon in such forms as 
charcoal the idea that the graphite 
flakes are gas absorbents should not 
seem unreasonable 


The question of sulphur in the iror 
I 


has interested foundrymen for many 
years. Our knowledge of the distribu 
tion and states of sulphur in iron are 
imperfect. Most authorities contend that 
the great majority of sulphur in gray 


*Kei Jokibe, Scie Reports, Tohoku Imperial 
7 7 1920) 


University, Vol. 9, pp. 275-279 


moancar Imbicl 
5 as ingal ; prick 


[This manganese sulphide is said to be 


. - led a 


tound as small rounded pat 


appear dove colored on picri icid tchi 
ind are distributed through the pearlite 
ind territe. It the majority of sulphur 


ccurs m the torm ol 


finely divided because it is not always 


seen im specimens with ordinary amount 


ot sulphur The writer feels that 
respective ol the state %t division ind 
the distribution of manganese sulphide 
manganese exerts 1 decided influence vn 
the properties imparted by sulphur. Some 
writers claim that ilphut the iro 
I s residua e pl ; 

harmtul ut that absorbed trom the 
coke 1s harmtu It n ” pomted out 
that sulphur from. th Ke 5 absorbed 
irgcly a ! uphac Phe vrit 
is shown* that under ipola « lit 
it Ss 1) yah! that a ilp! I X1d 

i rmed 1 he n 

Su | Hue 

It has been known for me time t 
ulphur ha i tuenc m graphite 
grain size rhe laboratory of the Nik 
loo Works Co is conducted some 
esearch to leterm vhat relations 


iphur and graphite 

















. a 
, issina 
if ; 1 ; ti 
j yiliecl j 
ings f oftcs ; j mor ronounced 
when the ! ! tressed 
his ” vas held SO ) wt 3000 
pounds  transversed ressur md 
0.115 ich deflection t was broken 
under 1 4020 ¢ } Thi rf 1 ad 
flection of 0.125 } tched X 
50 dia. 
One tact clearly demonstrated is that 
iphur in tl sulphide forms actually 
urs in the graphite flakes Several 
vays of proving this have been devel- 
ped. Fig. 14 illustrates the most strik- 
ing one To obtain this reaction a care- 
fully polished specimen is treated with 
1 2 per cent aqueous solution of syrupy 
*How Slags Affect Cupola Operations r 
Founpry, Sept. 1, 1921 



















phosphoric acid. It is then placed und 
iT MICTOSCOPM with the layer ol icid 
dherms Bubbles rise from th ph 
‘ Chis ict progresses 10! 
long while before any etching ot the 
etal matrix occurs The gas evolved 
hydroge ulphide which has __ the 
iracteristic smell of the uncontaminated 
ra [he gas generated by dilute hydro 
hloric acid has aé_ different odor. It 
ibably contan phosphide and carbor 
Iphur compounds 
It 1s quite possible that other ub 
ince besides those enumerated, may 
cur admixed in the graphite flakes 
sum up, graphite contains 
Graphite carbon from decomposition 



























cd t ; 

hrough a layer of diluted phosphoric 
1, (Yellow filter, 30 seconds ca 

f leastma com ri nin 
S$ 1 achromati Dpectiwee Vote 


hbles of hydrogen sulphide rising 


from araphite flakes Y 100 ad 
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cementite o1 


olid 


precipitation of carbon from 


solution 
Ferrite lett 


from this decomposition 


Gast which are absorbed before and 
during solutiot 

Sulphur as sulphides, probably occur 
ring as mechanical neucleti and _ finely 
divided 

The influence ot siheor accelerating 
graphitizat well known to foundry 
me oune metallu owes its great 
est trick ( the past twenty-five 

to the very that tlic ct 

te i bett for grading thar 
{ cture I pre day 
pI he inl 1i1¢ the re 
} major de nining ict co! 

ihn thi nan \ pre 


mixture 


monly 


the am t of carb equired to give 
1e eutectic indicated by E in the diag 
im. Sauveur* states that trom the worl 

Wust and Peterson we m expect 
*Metallograp! i Heat Treatn l ur 
teel 


th Although hig 
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that each per cent o! silicon lowers the 
amount of carb required for the eutec 
tic some 0.30 per cent. Thus 2 per cent 
con and 3.7 per cent carbon should 
give the eutectic alloy Silicon raises 
the ( transformation line about 50 
degree Cent t¢ 1.0 pe cent S$! ico 
otal carbon has an important in 
fluence on the degree of graphitization 


While this influence can seen in ever\ 
whether 


To 


day practice it 1s doubttul many 


foundrymen make use of it take 


two extreme tilustrations; high-carbon 
teel is graphitized only with difficulty, 
while it is hard to produce high-carbon 
rons completely free from graphite. Ap 
plied to everyday foundry practice, for 
a given section lower-silicon iron higher 


carbon will approximately tl 


Rive 


ame physical properties as are obtained 
by a higher-silicon, lower-carbon mixture 
This is a reason why the silicon con 
tent one foundryman may have found 
good gives another foundryman either 
hard or open-grained castings, as the cas« 
Ma rye 
Va 1s workers claim that graphitiza 
t ccu more readily in the presen 
rtail ise br example, Honda 
and Murakami* claim that graphitization 
iy ed t} p ence eithe 
Ca ) mM OX! ( x I 
i x1 most re med 
I ad X1d CC ing 
tl met he hypothes that 
these OAase exert catalvtr ice 
( ding t the equatio 
2 CO—CO ( 
Fe,( CO=2 CO-+-F: 


Sulphur known to oppose graphiti 


mation as well as to have a tendency to 
ver the graphite flake size as_ indi 
cated by I 6 and 16 Some claim 


t s due to stabilization of cementite 

others speak of sulphur envelopes 
whic mechanicall hinder graphite 
g Che illustration, Fig. 16, rep 
rese exceptionally high-sulphur iro 


heat tinted This iron was apparently 


( xidi ( Heat tinting cau ed the blue 
n mations around the graphite 
flake 
Ma { st cle graphiti 
ition =| format ot iron-mai 
ines¢ ( ides ot manganese 
carbide more stable than 11 
carbide | tect ot ti ible 
‘ ven ail y-iron cast 
A 0.50 ( pe ( t m rar 


be emustec!s to them a pr 
proper 


anese tends t 


ty) ) 
te) ( 


lysica 





form more combu 


cr¢ SCs arvon ng pt vers 
the metal. 

Phosphorus apparently has no direct ei 
ect on graphitization. The fluidity im 
parted by high phosphorus may hay 
some effect in allowing low pouring 
temperatures Complete information on 
the effects on graphitization yy the less 


elements 1s 
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common ni 
eems that chromium, copper, zirconium 
nd cobalt hinder graphitization and 
ckel promotes it 
} Fol len dort 
Some physical factors affecting grap 
tization iré ol great practica mpo 
ce H CVE tt! tenti l uid 
Sa ) } } i} 
j ji } \ 
bearlite less  steadite md ” 
phi the latte) Ss fine D 
hr zt 
Etched with ¢ I—X 44 dia. 
t them many sundries Che co 
iling tacto is the rate of cooling 
through the graphitization rang PI 
cal subtactors are those which affect 
the rate otf cooling Che ma ‘ 
re 
Melting temperature, which influences 
the pouring temperature, which influences 
the rate of cooling. 
Heat conductivity of the mold—chill 
produce quick cooling 
lime castings are taken out the 
ind ; still above graphitization Inge 
el on S1Z¢ I casting \ ch pre 
ibly e m 
the majority of work the tern 
ect S1Z¢ d att I cor yr al 
il purposes, s ynymous Little 
lat [ practica iN y¥ Va i 
on th t actor [ 
‘ ad t ectiol é exp in ts tne 


raphite fla 
' 
example, an it 


per cent silicon 


arb nN cast into 


3.30 per cent 


» cr l¢ 
maj 
Cnig 
containing 
and 
a bar 1% 












gov 






about 








inches 
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Fig. i 


Ore cul ») 


Heat 


Tic 


tinted to 
sample as Fig. 6 


spots, especially 


Vany light blue 

along graphite—These probably are 
ul phide envelopes It does not scem 

probable they are oxide areas, as 
rides generally heat tint different- 


VY 500 dia 











diamet« whicl produce 0.45 to 0.50 
per cent combined carbon, will give over 
-<U.000 0 pound pet juare inch tensile. 
| same iron cast into a bar 4 inches in 
diamet | owly cooled will give, 

l-inch cdiamet test yal taken 

m the center of the cylinder, only 
10,000 to 15,000 pounds per square inch 
ens trength d around 0.20 per 
cent combined carbor These data show 

! m ure what th effect ot sec- 
tion size ma be on the. strength of 
the iron 

Separ n of Graph 

Und the discussion of pure iron- 
carbon alloys in this article it is stated 
that graphite separates cither by de- 
composition ot cementite which has 
tormed, or by direct separation of car- 
bon from the iron-carbon solid solution, 
or both. It is also pointed out that it 
is possible that graphitization continues 
below the A, transformation range, es- 
pecially in case of commercial gray-iron 
castings cooled slowly. It seems to the 
writer that the various theories on the 
states of carbon in the iron are in large 
part reconcilable when viewed from the 
cnergy point of view During solidifica- 
tion, and 1 act alwa the various con- 

tuent ot th metal are in a tate ol 
kinetic equilibrium The state of great 

thern hy n t t reached 

‘ | prox t ubstances have 
‘ ved to rms least possible inter 

il energ cont Complete change 

he most i n oO matter nec 
essitates enough kinetic energy to bring 
a variant particles imto contact and 
traction of enough heat energy to 
llow thermodynamic dedregation of en- 
ergy. Take carbon in liquid or in solid 
ution in tron, and therefore in a state 
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44] 



























































ot kinetic equilibrium with it; owing 
to the atomic attractions between iron 
and carbon at any given instant some ce- 
mentite would be present. But this ce 
mentite molecule would not hold the 
same carbon atom  continuously—ther« 
would be a continuous interchange, some 
atoms being held while others are fre 
Therefore, there must be both free atomic 
carbon and cementite in the liquid or in 
the solid solution 
Graphite, the most stable form of car 
bon in iron, is not readily soluble in 
ferrite at low temperatures. Thus, on 
cooling, iron becomes less able to hold 
carbon in solution. When the first free Fig. 17-——Same sample as ] 10 
carbon has s¢ parated out, from the super Note large dove-colored incluston f 
saturated solution, presence of the first manganese sulphid. Etel 
graphite flakes or neucleii accelerates sub- picric acid—X 100 dia 
sequent formation of graphite. This first 
separation of free carbon may become 
carbon neucleii because the limits of su atoms. In growth from the atomic stat 
. 2 . | 
persaturation have been passed due to ©! division to the coarse graphite flake: 
such mechanical neucleii as sulphide parti the free carbon flakes must pass through 
cles or because of the catalvtic action all sizes. Therefore, some graphite flakes 
of gas¢ may exist in the cooled metal the 
‘ : 12 Sof ¢ 
lo illustrate, consider the carbon atoms COlloidal state 
in solution moving slower and_ slower , 
Grapnil etn 
as thei kinetic energy decreases (the 
metal cools At a certain point, th The phenomonon of graphit wth 
saturati point, the kinetic energy of important industrially as it affects 
the atoms just balances the crystalliza the strength and finish of the machined 
tion ces cting upon them. Just be- Iron The rate o cooling th major 
low this point crystallization starts, since factor affecting graphite growt! Ex 
Steel Iron . 
] Hyper 
| Hypo- Hyper | | ads | 
Fe Eutectoid! Eutectoid! i Hypo-Eutectic _j_Butectic 
1500 z : i 
' ! | 
A i i 
~Ste ! 
aT) i 
- 
\a@ '& ! 
| XP ' = So; ' 
130 i <2, : on ' 
300 j a , ) be j 
: & Lin j 
| ' & ' . 
: oe ! 
| | ' | 
| ! 
! 
! ' | 
| Austen te — — = ——————— ———— 
110¢ « ‘eg | 
oR Austenite (B) and Evtectic(#),H Cementite and Eutectie(#) | 
| 
: completely solid : 
l 
' 
| (Various changes may take plete in this 
' 
' area depending on the cooling rate and the 
! | 
: constituents other than carbon 
The results are indicated in 1/11, Il], and IV) 
i ! | 
' | | 
| ! | 
i | 
| j | 
700 “ 
44) Austenite.completely 1 — Ferrite, and Cementite ' (White Cast Iros) 
translorme | = Berrit 4c hi I } 
Ferrite '|Cementite STETSS, AOE vague | 
+ | | + Ill— Ferrite, Pearlite and Graphite { (Gray Cast Iren with | 
Peatlite | Pearlite | { Hypo-Eutectoid Matrix) | 
x ' ; IV— Cementite, Pearlite and Graphite (Gray Cast Iron with | 
| | ' Hyper-Eutectoid Matrix) 
$00 ——_1___ 4 = - + 
857% C 1.7%C 4.3%C 
FI 8S—IRON-CARBON DIAGRAM 
the crystallization f overbalances the planation of this r igain 
kinetic energi of the various atoms. brings to the front the question of kine 
Then in the neighborhood of these crys tic equilibrium Kinetic changes in met- 
tal neucleii the crystallization forces are als at room temperatures are phenomena 
more concentrated and the crystals grow familiar to metallurgists. Cast iron con 
faster and faster at the expense of the siderably below its melting point cer- 
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tainly does not seem a highly mobile 


metal Remarkable arrangements t 


graphite in stressed specimens have been 


noted in this laboratory as shown by 


Fig 13 However, similar structures 


have sometimes been noted occurring in 


instressed (unless in cooling) specimens 


Che writer wishes only to point. out 


the possibility of graphite movement at 
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trom the smaller 
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to the larger flake be 


ibrium in the solution 


cause for equil 

itself, dispersion must be uniform. This 
carbon gradient is not steep because ot 
the small amount in the territe, but tt 
is enough to permit the reaction Chis 


tendency Tor solu 
ystallization an 


rraphite flakes tl 


tion equilibrium and the 


d kinetic torces in the 


remselves will ultimately 
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movement of 
In this 


and there is a continuous 
carbon toward the graphite flake 
case graphitization would not necessart! 
cease at the A, 


formation range) but 


point (the lower trans 
would continue as 
long as there is sufficient motion of car- 
bon atoms. 

On many micrographs of unetched er 
seems to occur as 


iron the graphite 





low temperatures. No distortion or pe- cause absorption of all the smaller flakes flat curved plates all lying in the same 
culiar arrangement of pearlite or steadite by the large on Phe conditions nec plane As these micrographs are mace 
has been noted. The arrangement of essary are; variation in the sizes of the trom specimens placed in various o 
graphite shown in Fig. 13 bears some original flakes; high enough temperature entations, one should expect the graphite 
resemblance to some eutectic forms to permit carbon migration; the presence flakes to run in all directions As a 
} 
; 




















i 
t 
mitay ome carbon in Olu i termed iver i this case ratte ) ct. the Polishing , 
tiot nd possibly some in the colloidal vhicl ill permit moti drags thin film metal ove tl 
state because there is no such thing as | netallurgists could find some spots where the vertically oriented flakes 
ibsolute — insolubilit In these state h vould obstruct carbon on lie Figs. 1, 2, 3, 7 and 8 show the 
ments the writer not trying to draw ti t rraphit rrowth problem vertical flakes Caretul polishing and 
inv tine line in termmology, especia vould ved certain treatments will show the ends of 
is to t ot division This dis the \ tically placed flakes That these 
persed ca eve though mall ; round spots are graphite can be proved 
mount serve 1 connector or bridg Che decomp n ot pearlit mentite by showing their network structure and 
etween sider any two flakes im occur imi mann The  softnes While low magnifications may 
ri i llet \t any moment graphite flake moves rbon om the not rve to distinguish between er ene 
Cat e loses, iccount of the kinetic adjoining fe The presence of such and various inclusions, moderately high 
mot f the car itoms, an amount elements a on pi ibly exerts a magnifications (over 300 diameter) wiil 
of ¢ directly oportional to its” p ful mod influence on the cat ring out the difference 
exposed surface. At same time, due bb irryi powers ot tet rt Natural graphite, when found crystal 
to mteratomic§ attract it draws out co ons promoting solution juilibrium ine, generally occurs in the hexagona 
ot soluti amount carbon prope ‘ the irbon concentration near tl \ m Some writers claim that gra 
tional to mas It is at once evi cementitic parti The kinetic bom phite flakes in iron occur in the hexa 
dent that big flake will take pro } the met remaming at constant gonal system While the carbon f 
portionally more carbon trom the solution temperature, of carbon atoms from cemen the graphite flakes is an aggregate 
than the malle: as it has less sur tite continues at the same rate while there small particles possibly of a definite 
face im proportion to its mass; that 1s, s les verse mbardment. Theretor crystal torm, the total graphite flakes 
it gains more and loses less The train carbon atoms escaping the range of at in all cases which have come to the 
of motion of dissolved carbon will move traction (to cementite) are not replaced attention of the writer, can hard!v be 
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These 


defii te 


assigned to crystal system 


flakes 


crystal 


any 


are mixtures rather than 


rorms 


ferrite network and the conditions ot! 


formation would inhibit growth of per 


tect crystals 


Dist il ition I en ©? In Whor 


Graphite flakes are not thin flat elong 


ated plates. They are crooked rounded 


The cross sections ar 


square, OI between ¢} 


threads or pe nels 


round or i two 


Graphite occurs in many seemingiy chai 


acteristic arrangements. Little ‘as becn 
done to explain the causes of such 
arrangements Graphite may occur in 
nearly straight flakes or the flakes may 
rv decidedly hooked It may occ 
evenly distributed or it may tend to 
form in bunches or whorls Graphit 
flakes vary in size from tho een wit 

cult ind high magnifications—and 
p obably smallet to flakes over 0.01 inch 
nie 

The per cent and condition of the 
graphite is one of the most important 
variables governing the physical prope 
ties of the metal Notwithstanding this 
fact the data published concerning tl 
properties of the metal do not often give 
enough experimenta ‘ ibout h 


xamined. The 


Per cent 

Size 

Shape 

Distributi 

lhe P ipl te ( 7 
eakness. Excepting th the 
¢ te et ct » ma 
cavit 1 trie I | y pprox 
nate figure phit cup u 
umes the volun p u eight that 
the matrix does Thus with 2.5 per cent 


graphitic carbon there is about 10 p 


cent -cavities in the irot Chis 


yvraphite 


s what causes the lower contraction of 
cast iron as compared to steel lhe 
gravity of the graphite probably varies 
iccording to the conditions of forma 
tion Gases may cause mort graphite 


given carbon content D 
| NDRY ] eb 15, 1922, 


entitled, Electric Furnace 


spaces pet 
Wilkinson, Tut 
in an article 


that electric 





Strengthens Iron, sl 


furnace melting may increase the specific 


gravity of the metal It is quite likely 
that this effect is due in part to the 
tormation ot more compact torm ot 
graphite Such an effect would nec 
essarily add strength to the metal. The 
ise of steel in the mixture’ produces 
much more shrinkage While this et 
tect in semiusteel is often due to an in 


crease in com!)ined carbon, it may be that 
rormation 


This is il 


Lowering the 


the addition of steel promotes 


9 more corapact graphite 
Fig. 18 


amount of g;raphite also 


ustrated in 
strengthens the 
metal 


il hoth by direct ettect yt ess 


the 


The presence of the 
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weak flakes and by the indirect eftect o 


the combined carbon 


raising 
Larger graphite flakes decrease the 


strength ot the metal \ tew tsolated 


experiments here would indicate that im 
crease m= graphite ize —other tactor 
being equal—may decrease th tensile 
strength 15 per cent or. over Ch 
actual curvature of the graphite flakes 
probably has little effect on the strength 


ot the metal because ol the varied ort 


entations of the flakes 


lhe 


siderabl ; 


graphite has con 


the 


distribution ol 


influence on strength oft 


the metal Graphite may occur evenly 
distributed, or it may be bunched or in 
whorls The latter conditions seem to 
veaken the metal somewhat 

In addition to its influence on the tet 

' , 

lle ana transverse properties, Many targa 

graphite flakes produce open grain and 


Most open 


owered resistance to hock 
grain is caused by large graphite flakes 
The distribution of phosphorus also at 
tects the gram ot the metal, and the 
<ind of cut taken in machining tends to 
yive the appearance ol either open ol 
close grain to the metal. 

rhe addition of steel scrap to the 


cupola charges produces an increase nl 


strength seemingly out of proportion to 


its effect on the composition of the re 


sulting metal This phenomenon has not 
heen tuily explained 
SCHLLS \ ) to / / / j 

In the trade a statement that a cast 
meg is i 25 p cent semustec PoOssess¢ 
ittle signihicance In the st p! ict 
NalVsis | ot uWavs \ evidence 
5 to vhetl ste ha been added 
W hale T cop exam by il 
CX enced yt t m hit he i ood 
basis to irewd guess, a semisteels 
cannot be distinguished trom all = gray 
irons by | method Secondly, the 
physical propert may be no better than 


a good gray Y 1 the composition 
is wrong d the melting practice bad 
No general agreement has been reached 
umnong authorities as to the composition 
ol semiuste McLain* advocates high 
carbo emustec Inasmuch as low cat 
b may dicate some oxidation high 
carbon semiste may give the best gen 
eral results im small castings In large 
heavy castings the tendency toward mors 
complete graphitization would often more 


than overbalance the effects of less oxida- 
tion. The writer has seen cupola semi 
steels to which from 10 to 40 per cent 


added, 


om 
3.65 per 


ot steel scrap was which ranged 


trom 2.44 to cent im total car 


bon, depending on the amount of steel 


the coke, the cupola operation, and the 


composition of the Iron 


pig 
A iairly good cast iron will have about 


22,000 pounds per square inch tensile 


4453 


strength \ normal 10 p cent semusteel 
vill run about 30,000 pounds per square 

i ind the better grades ot semi 
steel have a_ tensile tt goth vel 35,000 
pounds per squart ( properti 
na \ b consid it) ( | ) tl 
( ised by tl meti melts y in 
ot Cast o the ‘ | P ¢ 

te t iv that ist l 
inch diameter ba ind mold and 
( lou t! 1 a \ cn ha i Tenstic 
. rt} ol \ 30.000 pou ds pe 

uare mech i nist ] less ( vid 
blast pig iron has b component o 
Ul mixture il | t p ctica 


Scomistes ver \ 1 t notte than 
eoular ire Semistee the meltn 

‘ ‘ yl tl ip ab 

) Cal n und it meit 

point) and gets mort iperheat Some 
foundries use more coke when melting 
emistee! The combine ‘ on in semi 
tee test bars 1s t i 1 the torm 

coarse pearlite Che higher transition 
torms, trom the austenitic to the pearlitic 
state, are much stronger than _pearlit 
The foundryman, the designer and the 
buyer should remember that the _ test 
ha do S not al Va epre nt the cast 
g Fortv-f thou d pounds p 
quare nch tensile tre th in the test 
bar may give only about two-thirds that 
strength in a_ heavy isting 

For heavy castings the following will 
give the best results fo trength 

As low total « I iS consist 
with a hot, fluid iro e trom oxida 
tol 

\ section § size i consi 


ent with the function of the casting 


Relatively low silicon to prevent fo 
mation ot a hypogutectoid mat { 
much tree ferrite 

Fairly high manganes« n 
6 times the sulphur content 

\ fairly high sulphur content—fron 


0.10 to 0.12 per cent 


\ fairly low phosphorus c 


Combined carbon | ild not exceed 1.0 


per cent In ordinary practice such an 


iron might be a little lower in combined 


ineability 


Graphite in cast iron is a complex 


conta! Vraphitic carbor 


structure It 


ferrite, gases and sulphide Its 


ivity 


may vary with the conditions of forma 


tion. Graphitization olidifica 


tion and probably continues to somewhat 


below the austenite—pearlite transforma 
tion range. Adoption of the kinetic view- 
point will simplify consideration of the 


mechanism of graphitizatior In future 


research more attention should be given 


the states of graphite in the metal. Cor 


relation of microscopic, physical and ana 
lytical data will furnish a firm founda 
tion for practical improvement in gray 
iron and semisteel 









ast-Iron Pots Made In China 


Practically Unchanged for Centuries the Oriental Foundryman of Today Makes Molds 
for Castings That Would Be Considered Difficult with the Best of 
Rigging and Under the Most Modern Conditions 







































BY W. E. JEWELL 


ASING a comparison of o 
cidental and oriental foun- The Korean or the Chinaman is 


dry methods on mass pro not concerned with problems of that 


duction or scientific control, character. His business is conduct- 
vould lead one to the conclusion ed in a manner that simply elimi- 


that in those far eastern countries nates all overhead. His overhead may 


the casting industry still is in its be said to be the clear skies above 


infancy. Historical evidence would in more ways than one. Practically 
seem to indicate that like many other 90 per cent of all foundry operations 


forms of industry, founding of metals are carried on out of doors. When it 


was practiced in China probably be- rains part of the foundry crew works 
fore any other place on earth, a under a kind of shed, open at th 
factor which completely dispels the front and both ends while the re 


infancy theory and a closer study mainder go fishing. Cash is paid when 


of the subject will convince any per- a sale is made, thus automatically elimi- 
son that the comparison is not so nating all overhead involved in keep 


verwhelmingly in favor of modern ing sets of books and records. Work- 


occidental methods as might at first nen s compensatior insurance 1 un- 
ippeal Por i xample, consider the known. No salaric Ss, no clerks, no bosses 
feature known is overhead. It is no income tax, in fact no “nothin’ 


recognized as a factor, a kind of a just 100 per cent foundry. 





ecessary evil connected with mod- Several interesting visits were paid 1 
n manufacturing methods. The foundries in Shingishu, Korea and th 
owner ot the business or the man- following description of some oi th 


ager devotes many of his’ waking curiouS foundry methods and device 


hours to devising some means _ for curious to western eyes—seen there, ap 


reducing this form of burden. He ply equally to foundries in other parts 





tries to increase production, installs “cc ee of Korea, Manchuria and the _ interior 


labor saving machinery, faster work- FIG. 1—THE BLAST PIPE IS SET OI 
SITE AND SOME DISTANCE BACK FI 


-PO- provinces of China. 
g equipment, anything irrespective THE TUYERE OPENING—WHEN SUF 
I 


ET NG- HEN I The cupola usually is about 5 feet 
ot the cost, that will distribute this CIENT IRON HAS BEEN MELTED, E yj: <— 

CUPOLA IS TILTED FORWARD AFTER high, made in two sections, a bowl pro- 

THE MANNER OF THE FAMILIAR ide it} yioNns rmine . os 

i ehh aetna ie Wiki siti RESSEMER ‘CONVERTER vided with trunnions forming the bot 

vas supplied by W. E. Jewell, president of the tom and a plain cylinder rorming the 


lewell Steel and Malleable Co., San Francisco, : : } ‘ . " : } 
who recently has returned from a tour of t expensive Ove read and show a lower top section. As a general rule, the 
Far East proportionate rate in the total cost upper section is made of cast iron, 
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FIG. 2—WHERE FUEL IS SCARCE THE ONE FIRE SERVES TO HEAT WATER, COOK FOOD AND HEAT THE SPACE UNDER 
THE BED ON WHICH THE FAMILY SLEEPS—ABO VE—PRIMITIVE FLASK AND CLAMPING DEVICE 
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Fé S—LEFT, METHOD OF MOLDING A POT—-RIGHT, GENERAL LAYOUT OF A TYPICAL ORIENTAL FOUNDRY 
but sometimes it is made of sheet iron’ breast which never is closed during the flasks are made of iror Instead of 
and in other instances it is made otf progress of the heat. the usual clamps employed at casting 
brick bound together with rice straw Many of the flasks are made of wood, time, two poles are extended across each 


ropes. As a melting medium it is the 





essence of simplicity, no swinging drop 
doors, no elevator, no charging cars, 
no blast gage, no windbox to fill with 
slag, no scale, no tapping bars, just 
simply a_ tilting cylinder filled with 


fuel and iron and the quality and flu- 





idity of the metal turned out is sur- 
prising. The motor for the fan is a 
compound gear mounted on a_e small 


by two double crank 


scaffold and driven 
arms manned by four coolies. On ac- 
count of tipping the cupola, the blast 
pipe trom the ian is not attached to 
the tuyere opening in the shell. It is 
arranged to come in line with the open- 
ng, but naturally a considerable volume 
of air escapes in the jump between the 
two openings. With a good, tight joint, 


two men could drive the fan fast enough 








to deliver a sufficient quantity of air, 
but apparently it is considered cheaper FIG. 5-—-A SEMI-PERMANENT MOLD USED IN A FOUNDRY IN SHINGASHI 
to pai th wages ot two extra men for KOREA, FOR MAKING COOKING POTS 

hour or two, every other day, than 

vide a flexible connection. with the corners mortised together and flask, one on the bottom and one. on 

Che tar left on until about two hand tightened with wooden wedges Iron ot the top Che ends are bound §togethet 
ladles of metal are melted. Then the steel mills are considered too precious with rice straw rope twisted in plac 
cup tipped vard and drained to be wasted on the construction of foun- to produce a_ tensior the 
ot both g and iron through the open dry flasks. The greater number of the poles and thus binding the t parts 
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FIG. 4—AIR ENTERS THE CUPOLA THROUGH A SINGLE TUYERE—IT IS SUPPLIED BY A SMALL FAN DRIVEN BY A HAND 
OPERATED “MOTOR” 
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FIG. 6 \ PRIMITIVE BUT EFFICIENT RIG FOR GRINDING SEA COAL FACING 
of the flask together, as shown in Fig. 2 = 
The foundry, generally, is located on 
Main street. The owner lives in a shed 
lnke tructure im front, where he dis 
play his wares, pots, grates, stoves, 
spoons, ete in the open street Che 
foundry and lodging for the men art 
m the rear. Molding sand is’ brought 


to the foundry on 
pended from a_ pol 
of a cools Pie ire 
transported miles 


although oceasionally 


ployed Common ibe 


rate ot ga < . cel 


abor receives a_ little 


} 


tle shops melt from 


second day 1 cours 


great open-port tow! 
ment ha been, imsta 


but an immense 





KINDS OF 
ET ARE CARRIED 





THE 





double travs sus 


ver the shoulders 


m and scrap art 


the same manner 





oxcarts are em 


r is paid at the 








MATERIALS, MOLDING 
N TRAYS SPENDEI 


SAND 


FROM 


PIG 
THE 


IRON, WATER, ¢ 
COOLTI 





June 1, 1922 
are good, smooth and soft, but there 
are exceptions even as In our own 
countr where some foundries turn out 
in inferior product 


Pots for household use constitute an 


important part of the foundry output 
They are made im many sizes, but all 
conform to. on ol two general ce 


signs: those that are contracted at the 


} 


neck and provided with a cover, and 


others, made after the general style of 
the ordinary cast-iron, wash boiler ket 
the hese castings sell for Irom 5S te 
& cents pound, retail 


With al average thickness oO! 1-8 


inch and with a set of lugs cast on 
the outside ior supporting the pot in 
the brickwork, these castings would be 


considered 


Am Ce 


difficult by the average 


ioundrvman and it certainly 


ts a day. Skilled 

more hese lit 
1 to 2 tons every 

many of thi | 
\ 

moder equip ' 
( | irc Poul 

ua t ot cast 
di 1 srt FIG, &-LUMBER STILL IS SAWED BY HAND WITHOUT EVEN THE CONVENIENCI 
sual the castings OF A SAW PIT-—-MAKING FLASK LUMBER 


Ss surprising to note how easily, cheaply 
and well the work is done in_ these 
little hole-in-the-wall foundries Phi 
hoiling = pot those contracted at the 
top e¢ made mouth down as in or 
du Americar practice However 
they crf that while the outside i 
made n grec sand the interior 
formed tl d sand core To pro 
ice tl contract ri the casting 
the « s hilled with coke grass root 
nd other waste material Phe cast 
ge trom 20 to 30 inches diam 
ete 12 t 16 inches deep an wit 
1-8 te 16-inch thickness ‘ 
" Arbor ( empk ed 1 re 
t cores and the outside su 
} \ h come in contact with the 
] 1 ack-w ished At exceptional! 
print cates the ( C accurate 
vhe packed in tightly, holds the 
e firmly in place while the mold 1s 
ed with trot The casting is poured 
through a single gate on the top and 
INCE thie meta! sets almost as last 
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us it is poured in such a thin section, 
there is no danger of the core floating. 
The casting is shaken out immediately 
alter it is poured and the stump of the 
gate rubbed off with a crowbar or a 
stone, 

Pot lids are made in what might be 
termed semi-permanent molds. A dry 
ind mold made in an iron flask is 
employed. The lids are only 1-8-inch 
thick and since they are shaken out 
unmediately after they are poured, the 
and in the mold is not burned to any 
extent. This part of the work is han- 


dled rapidly and it is not uncommon to 
pour two or three lids in the one mold 
irom a single furnace tap. The _ fur- 
ice. «is tapped at 15-minute intervals 
and produces not more than 5. small 
hand ladles of iron each time. 

The second class of pots, in~ which 
the circumterence 1s greatest at the 
mouth, is used for cooking the food. 
These range in diameter from 14 to 30 
inches depending, as the Chinaman says 
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on the number of mouths to fill. The 
chow, consisting of various vegetables: 
rice, meat, etc. all is cooked together 
in this iron pot, bricked in to a foun- 
dation which furnishes insulation § and 
conserves the heat from the fuel. In 
many districts, grass, roots and = small 


The 


twigs are the only fuel available 


pot is made in a semi-permanent mold 
prepared in a manner similar to that 
described for the lid Several interest 
ing features im connection with the con 
struction and application of one of these 
molds are shown in Figs. 2 and 3. The 
cope flask is an iron frame conforming t 
the shape of the pot and made up of 
several longitudinal and vertical bands 
spaced widely apart The spaces be 
tween the bands are filled with 

species of clay afterward baked hard 
The surface is vented all over and care 


is observed to see that these vents are 


kept open all the time the mold is in 
use. Handles are provided on each 
side for lifting the cope off and or 
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and after the mold is « 


twisted around the handles and around 


corresponding the base 


plate to bind th 


: 7" thon ’ 
pr ect 1 on 


two parts of the mold 
together 


Occasionally the first casting poured 


in the mold is cold shu or defec- 
tive around the lower edge The cast 
ing is not scrapped Che Oriental 
wastes nothing, throws away nothing 
He sells a pot ol that kind at a 
slightly reduced price \fter the mold 
is warmed, a cold shut, a crack, o 
defect of any kind rarely occurs. The 


mold is poured through a single gate 


on the top Che usual practice is to 
employ a round gat ;-Inch in dram 
eter, but occasionally a flat or wedge 
gate is used The mold will make a 
considerable number of castings with 
out retouching, but a new gate must be 
rammed in green sand for each on 
\ round hole is provided in the mater- 
ial forming the top of the permanent 
mold for this purpos« 


Keeping Down. Maintenance Expense 


ECESSARY equipment in a 

foundry of 2500 to 3000 tons 

per month capacity will cost 

many thousands of dollars and 
if not properly taken care of the main- 
tenance cost per year will run into large 
figures. Maintenance and repair work 1s 
one item in foundries that is usually 
lassed as nonpre ductive labor 


should 


s 


maintenance superintendent 


have an accurate cost svstem for his de- 
partment that will show at the end oi 
each month just what it has cost to 
aperate each individual machine, and 
every foreman should be furnished with a 
report showing this cost 

The waste and loss due to carelessness 
of repairmen are enormous and with a 
little effort on their part quite a saving 
can be mad Faulty lubrication costs 
the average foundry many dollars a year, 


and this seems to be one items neglected 


Nothing is done to remedy the cause. The 
burned out bearings are replaced only to 
burn out shortly again 

Oil, grease, paint and other liquids are 
isually bought in barrels or some other 
kind ot contaimers These are charged 
to the purchaser and a credit is given 
whe} the containers are returned in good 
condition, or if not returnable they usually 
an be sold elsewhere Cable, wire and 
hose is sold o1 vooden reels which cat 
be returned for credit Boxes can be 
sold to packing and storage houses, and 


cement sacks can be returned to dealers 


for credit 
In one foundry alone, where many large 
used, the bus} 


wheels were lead 


grinding 


BY D. J. PERDUE 


mgs were saved for one month and sold 
for $38.90 These results were so grati- 
fving that the practice was established 
as regular routine All grinding is done 
on a piecework basis and now the work 


men turn in a lead center to the foremar 
before thev car get a requisitiol lor new 
wheels 

Another instance is a repair on a large 
piece of machinery such as a_ gantry 
crane where many bolts and rivets are 


used: the foreman makes out a storeroom 


requisition for the material for this job, 


charging it to the account number for 


this machine and in almost every cas¢ 
there is some material remaining unused 
What becomes of this material? It is in 
variably thrown in a box or keg to be 


used on the next job but when the next 


job is started this material is rorgotten 
and in time the shop gradually gets lit 
tered up witl few bolts here, some 
rivets over there, a piece of cable hang 
ing up o1 nail, et This material 


should be 


a credit slip made out 


taken back to the storeroom and 


account 


against the 


number for the job, thus charging only 


used 


the material 


If the foremen over the pipefitters, elec- 


tricians, repairmen, millwrights, carpenters 


and vard lab n be made to see the 
importance of mu waste they will 
endeavor to accomplish all savings Gi 


ing each foreman a report every montl 
showing his department expenditures will 
help see where expenses could have bee: 
cut 

In keeping a system to give data ot! 


hould be 


maintenance costs the accounts 
they can be identified 


] 


numbered so that 


easily Thus each 


department should be 
assigned a block of 100 numbers, thus the 
open-hearth department might have all 
accounts in the six hundreds and_ the 
ioundry and core departments all ac- 
counts m the seven hundreds, et Identi 


fication might be made still simpler by 


adding an JM to all material account num 
bers Thus labor in repairs to the open- 
hearth furnace would be under account 
number 602 and materials used for the 


Same purpose ld be under 


602M 


woul 


account 


number and so on for every ac 


count 
When such a system 
it 1S 


put in operation 


essential to secure th -Operation 
of all departments on which it is 


ent the auditing 


depend 
uch as bookkeeping, 
stores and maintenance, to insure its suc- 
cessful functioning 


\ list of charge account hould be fur 


nished to the foremat each department 


with instructions to be careful to put tie 
correct account numbet n all storeroom 
requisitions for material 1 also on the 


workmen’s time card 
A strict application i 4 tem will 


enable the maintenance cost n each 


ScTa] machine a ] new wnt 

“Sr t } { ; 
snecia enlec renre ‘ { Vhic 
ind Michiga iO i ® (jriffith 
( ( in¢ at () 








Bill Discovers Why Castings Warp 


BY PAT DWYER 



























UST at the moment, which of opimon on practically any mixture « evera veeks the pile driver rams 
course is only the conventional that character placed betore het rose und ell tforeing the long sticks 
method of saving that I neve leurthe l the cou ol { ong ac- tmto the ground Then a flock of car 
knew it, I cannot recall the quaintance I never et have secnh an penters $s varmed over the place knock 
nar i the eminent person respot sible article ol food pre vided it was still 1 ing the lorms together and itor several 
for the aving “Variety is the spice the eligible class, which she has _ re weeks thereafter the concrete mixers 
( life Anvway. what difference does tused to eat—and eat successtully. Many poured a steady stream of liquid stone 
make. at this late date, either to us people eat certain food which later inte those forms embracing and submerg 
or the inventor? We are familiar with causes them feelings of the most deep ing the myriads of twisted steel bars 
t! tatement and accept it as a matter and poignant regret; but, to use a popu- cunningly arranged for reinforcement 
( courst The inventor, or originator, lar descriptive phrase, she will eat any Aiter the concrete had set, a_ loit 
nce has ceased to maintain an thing that does not talk back to her. steel derrick swung girders and_ bean 
e interest rdly affairs—Note For some considerable time I have and columns into place quiet efficient 
here ud | pre ged objection from been taking my modest noonday repast amd almost as viitly as a b putti 
\ ( onat ind although probably he at a plac e located across the street a mechanical toy together A con para 
xperienced the truth of his famous m a huge steel office building in_ tively small number of spectators 
! eat degree nce he course of erectr nd trom constant as interested in the construction tl 
departed 1 the oth hore, up to th ciat have come to teel a mild pet building up to the fifth or sixth st 
a_a—~—,€ en 2 do ous with | na estin the progress of the work. but from then on, continuing up to tl 
\ \ wrecking crew armed with sledge fourteenth floor, it was not uncommor 
.| oo I met. and in fact hamme ind crow bars tore down and _ to find dozens of people standing on the 
cal rite interested one ol I dismantled the buildings formerl On sidewalk across the street watching the 
descendants, whose peculiar hob cupyving the ite ot the proposed struc big beams slowly sailing up into the 
er to eat in tl ime restaura ture This part t work proceeded air and dropping into place according 
1 nce in any given calen with the 1 was marked b to the whistled signals « 1 man perched 
| \ trailed alon dutit nie excil t ind a few ita on a coign I Vantage vhere¢ h cou 
ace ons but so fta | ‘ lent ) im buried n the watch ev thing that went o1 Cw 
te an triking aitt ‘ g Va tl ] 1g teal nn were Walting one it each end u 
’ eating place and another vels but week n an ever as the beam settled into plac eacl 
e | have not the tru rtist pening excavauiol that made mk one located his end defi itely by inserting 
me hich require ( th der whet! t proposed building was the sharp pointed handle of his spanner 
tant change and excite be erected or above ground. Ow through a hole in a previously erected 
} cied In fact to the peculiar geological formation, membet ind through a_ corresponding 
| 1)! ec that | preter te sit 1 drive pile 5 hole in the end of the beam He thet 
t the ime table, night i ce t t nserted bolt « tw i i nut dow 
like to sit in one defi ‘ i dl i itl pa ‘ tii ilkked ou 
t noon and, 1t p ssible nel t! ca ind threw 
table in the same cornet ~~ \ NoTHING From ff ngs Mi tl vett 
" , NoTHING LEAVES ¢ 
( day he lady who Sit NOTHING 1 ved close the heels 
pp night and morning, a mm 7. = oe With the exception of tl 
cep t gement at th tart l Ya SQuEAKING . 1K made by the signal man’s whist 
r i he em t] \ ( t erect Vas pros 
d prog v he I te } cl 1 calmly swiftly and ently i 
t} | pr ur at a ¢ ‘ not unlike some of the scenes some 
{ tal t particular times thrown on the screen 
taurant e\ on she but the constant roar of th 
pleased t col dd riveting guns left no doubt 
eribe my ctio is a en ot that the operation Was real 
ipproachit senilit She is that something tangible was 
quite a variety st in a > 3 heing done and done in a 
culinary way and is competent highly creditable manner, by 
ind willing—to pass expert MUCH ADO ABOT NOTHING 1 gang ot real he-men_ with 
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hair on their chests and horny palms. 
The other day, comiortably _ filled, 

not over loaded you know, but with 


sufficient fuel aboard to carry me through 


1 strenuous afternoon and last me _ until 
| reach the home port about 6 p. m. I 
emerged from my favorite eating place 
ind strolled over to the curb. Here, 

dehance of all rules and regulations 
to the contrary, made and provided for 


the purpose in the face of a public that 


paid no attention, I toyed languidly with 


a tooth while casting at 


al d 


the new 


pi k 


appraising 
appreciative eye over the progress ot 


building since the preceding 


day at noon. (on this OcCaslo 


| was treated, if treated is the 
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son on my right was indeed no other 


than my old friend Bill, himself in person. 


“Pon my word,” said he “For a man 
who has played in the big league as 
long as you have and seen the high 


buildings in nearly all the principal cities 


in the country, you can give the best 
imitation of a hill-billy in town for the 
first time, of any person I know. It 
is a source ¢ constant wonder to me 
how you have remained so long immune 
om tl ttentions otf those nimble 
rered gents who improve every shin 
ing minute b iting watches and other 
‘ his ualle I 1 hi ocents like 





and doing about the mastet : 
We walked down the street 
general direction of the old est and 
as we went along I outlined for his 
benefit what I already have set down. 
In continuation I admitted to Bill that 
if any person were to offer 1 i Miilion 
Dollars—it looks bigger when spelled out 
I would not accept a job that w 
volved skipping around on little narrow 
beams half a mile in tl alt kven 
while making the tatement I! realized 
that there was not the remotest chance 
tf any plutocrat coming torward with 
the necessary amount and the half mule 
may have been a slight exag 


Nevertheless l 


geratior 



























proper word, to a new thrill. made the statement and was 
After one of the workmen prepared defend it to the 
had adjusted the slings on a best of my ability should Bill 
heam, he stepped on the see fit to shoot it tu | irgee 
center and was carried aloit - sized question marks Bill's 
to the top of the building. | A mind went off at a tangent. a 
cant say that my heart stop not infrequent occurrenc nd 
ped, or that I did not take \ | was relieved of the neces 
> 
a breath until I saw him step es = y ») — ) BD sity of prese ting rw 
off the beam; but I had that “i “ a L/ is s-) (Rue You would become cus 
peculiar feeling I experienced tomed to it i hort tin 
RISKY IOBS ARE NOT CONFINED TO TALL Bl DINGS 
the first time, and for that said he { mor 
matter each time. I have seen Strong you who stand, mouth agape, looking up of walking across the ede: gird 
Footh slide from the top of the tent at the tall buildings across the street.” on the tenth story than you » world 
pole to the ground, suspended from a I told him he was wrong, as usual, of walking a straight lin P ‘ 
rope by a piece of leather grasped be- that as a detective and reader of char- The sense of personal dang: vould 
tween the teeth acter he would make a fine hod car- not be present to affect you act re 
Quite probably you have shared this _ rier. [ directed his attention to the [ had a spell at it one time mar 
experience on many a memorable oc fact that I carried neither watch or years ago and while I accepted tl 
casion and therefore there is no need jewelry and therefore I was perfectly job with all kinds of misgivings and 
of reconstructing the scene for your safe no matter where I parked my forebodings, I gave it up after nearly 
benefit lhe sudden hush as the artist feet, and irrespective of who stood a year with something lik oret | 
prepares to swing off into space, the front, back, or on either side of me. blew into Pittsburgh in the early summ« 
long crescendo roll of the snare drum Nothing from nothing leaves nothing and landed a job at the Mes Che 
culminating in one bump on the bass and any unfortunate and misguided pick weather kept getting hotter and hotter 
drum as the hero or heroine, as the pocket who selected me for a contributor and through constant sweating | kept 
case may be, lands in the net or on the would get stung and that was all he getting thinner and thinner until at last 
ground. Of course, in this instance the would get unless I saw him in time [ fully believed that in about anothe: 
direction of flight was reversed and the and then probably he would get a poke month there wouldn't be enough of me 
pertorme! flew aloft instead of gliding in the jaw. left to justify funeral expenses In 
toward the earth, but the effect on the “Fine words,” said Bill. “I am glad to imagination I saw the undertaker come 
spectators at least judging by my Own cee that a little of the old leaven is pussy footing into the boarding house, 
feelings, was practically the same. left and that you are not quite such lay his tape over me and then return in 
While gazing aloft, I had been con- 4 hopeless case as I at first imagined. the afternoon with something neat 
scious for some time of a person stand However, prithee tell me gentle sir, 11 and tidy under his arm, in the shape 
ing beside me, but as the location you are not bound by a vow to remain of a little narrow snap flask provided 
was a busy down town street, where’ gijJent. on the subject, tell me what with .near-silver handles 
thousands constantly pass to and tro, you are doing here at the hour of “I decided I had better draw my 
I paid no particular attention to my com- high noon, when vou should be up back time while I still was in a con 
panion until after I had seen the man dition to ask f t and on the 
safely land on top of the building. Then ’ following pay d I gathered 
I brought my gaze back to earth, prepa ~, up my tools and lit out for 
ratory to starting on the return journey - Re Sy the north part ie opens 
to the scene of my daily toil and was @ Sade po with a vague idea of securing 
agreeably surprised to find that the p Not Mer Some TIMES outdoor employment for pos 
THE MoLDER !5 
THe SIMPLEST 
a : se 7 ce 
ae “i Ccwes— 
SIMPLICITY IS A VIRTUE AND HAS A LEGITIMATE PLACE, BUT WHO WANTS TO BE CALLED SIMPLI 








bly a year t [ had one more 
) d int ip { landed a job with 
l 1 ictura I m il | ( t it 
1 bridge building ga 
‘ ati 1c¢ Si\ hy i 
m den | th tl 
co ) i ite 
( | ‘ t he \ te \ 
’ i ng i Pull is i 
tl top st rer vt the bridge 
il 1¢ ko { ] "> \ th tr 
Y ) mime i combuinat t 
im ct served ) d sme ack 
rk m into th Poul in rt) 
4 finished and 1 xt gnment 
Wal d the ithern p ; Tet 
ri ( | Va re 1 is hit i tiddl 
nd did not fancy the idea o roiling 
ke a herrn 1 griddle. The poet 
mv bo just es to show how isky 
I Va Ie ibo . os t time sO iv 
ng itisfied myselt that tl class 
k handled on the yundr 
I the to 1 Va I 1 character thy 
my best efforts, I quit the’ bridge 
building gang and, as they iy om_sthe 
higher circies of industrial lite ul 
epted position in the toundry 
The gaffer kept 1 triendly eye mn 
me for a week or so and then, apparent 
ly satisfied that I knew my way around 
ie indicated what job he wished me to 
vork on and lett me to my own devices 
n-so-tar i selecting flasks setting 
gates and risers and other details ot 


Tamiitat 


Che 
fie d 


vork w 


with 


the character 


I wi 


as 


iS myselt, thank 


quite 


and then I lost a inder such 


ou, casting 

simple circumstances that it knocked all 
the conceit out of me for many a long 
lay However, the episode taught me 
i le on that has tood me 7. good ste id 
m many a subsequent occ " When 
I look back now at that shop and the 
indly and competent old n ho pre 

ided over it, [I am inclined to thank 
my lucky stars that the apparent mis 

hance happened when and where it did 


One morning the toreman pointed t 
i cylindrical pattern 4 feet long nd 
1 foot in diameter and told me to n 
1 casting 8 feet long He suggested 


I w the pattern 1 toot extra 

) teet ver all, the extra foot ot meta 
to ery i ink head He ilso sa 
he wa | a pertect clea casting 

ud t make it n d, m= <dr 
sand thing looked ) ibsurdiv 
ample that I wa surprised he had 
not ’ ' try re ort th, pp ( 
ind telt peeved at be r qd 
rated to 7? } it | considered pl 
round = plu lecided to rut t at 
the bottor ul vith i natural 

to conse ind = muscula , 
ron flask car ( 1) i ”) 
‘aches in diat fee o le 
loubtf it 

through ut b \ yr th patter 
close to on ide tl lash | th 
rat -— wa ; } pp 
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msidered tha procedur Vas 
mably ate l lly ilized = the 
ssibilit mming e pat iwa 
om i t 4 ct int I 
I ns t ip ’ rt rt dist ‘ 
ve i i I > pre il t | 
ey t ( aet that | 
veled ins ‘ ‘ y edded tl n 
| te ted + ) th va - 
it ( V1 i cvet ) 
nn " d " u | + Ther 
| et i iat T iV t il i t t i tie 
ttom and ummed vo rings il ot 
ind the patte made a part 
ng at this po icilitat blacking 
he mn d tl irew h patter 
yout 12 che idditional ig 
d peated I p Lormance to the 
top made a second parting about 3 
teet mm th yp and paid particular 
ittent ch time I| drew the pattern 
to e that the Ipp sur tac was pe 
fectly lev Apparently everything went 
ilong a ht until the casting was 
haken out and then | vas invited 
! to the Ca g oom to see a per 
ectly ea isting, but unfortunately 


camber oft 1 iches in_ the 


ntire length I xperienced a distinct 
hock ind Ince | is Oo positive that 
[ had made a pertectly straight mold 
I was at a loss to account for the hump 
back casting 
The old man must have had his sus 
icion, for he immediately asked me 
iow him th flasks in which I had 
made the thing Then he pointed out 
to me that iccount of the manret 
which I had owded the patter 
se to or ide of the flask, the cast 
ng had cooled on. that de first and 
pulled itself out of shape That was a 


I had not taken into considera 


tion, but you can _ bet vhen I made 
the next one itt was in the exact center 
»§ the flask I also did away with the 


ind the gate at the 


yottom Phe {1 man had a_ covering 

ore made, provided with about a dozen 

mall pop gate [ set a ring core on 

yp of this t n a runner basin and 

poured the through the top and 

t casting is clear traight and 
iS a gu e! 

N Bill clusion 

} npl illy > are not 

is sim] they k Some 

he m ¢ 1 pl t ctor 


Organize Fuel Com 


ey Systems | 


pany 


~ ‘ ) ess is ) 
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pee ; ompa een 
pende , ee 
g Mr Bal E : 
sident and msu gy engine 
Ha ding ( I mp \ 
S 1 ) re ? st lla ‘ 
So Anonyme lug M 
British Furnace to Be 
Built in America 
\rrangements have been mad ) 


] ) ‘ wie + 
> ‘ hy | no 

x m i (it *. i 
, th S 

g and othe ce 


he the Moustch Rasieceriae & 


Co Baltimore 
idd yisiderably » thie ilready x 
sive > ) 1 ( ~ ) It ry + 
Monar ympa Mono te 
es ire T i rt yy I lia t 
) othe ( mp \ Fra 
al iter t \ ¢ $7 1 le 
, 
\ »1 + tT 
, 
, us ’ ’ 
Book Review 
hi nternational Molder’s Union o 
‘ ‘ ' “4 _ 
rth Imerica by Frank 1 Stock 
ton Ph. D.; professor of economics 


University 


pages 


the 


Tohns 


218 
bv 


h 
§ South Dakota 


5 . 9 


paper 
inches; published 


Hapkins Press, Baltimore 


und furnished by Tue Founpry for 
$1.50 net 

This book constitutes volume 39 Oat 
he series of Johns Hopkins Univ t 
studies historical and_ politica = 
ence ide t lire mm rt le 
partments of histor political my 
ind = political scien It $s a tud 
yf a sing epresentative trades unto 
with re ct to all its policies and prob 
lems subject 1s yvered 14 
~hapt \ 1 ume s toot tex und 
reteren iimost very pag 
A »p ' Ve W rk Lt) b vathere 
I ym ipter vd Q"s R x , 
eal ) un $ ] g rf ft 
te onal union, government sd 

) membership nan mutual 1 
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t bargainin tandard rat 
al uppret 5 nd ers yg 
machiner the sed hop. t 





























Correcting Flaws in Metal Mixtures 


Problems of the Gray Iron, Malleable and Steel Foundry Discussed 


By H. E. Diller 

















Steel Inserts Cast into 


Gray Iron 


Jucstion—We are making § gray-iron 
castings in which steel bars are cast, and 
find blow holes where the molten iron 
strikes the steel Is there any way 
to prevent this? 

inswwer—You could avoid having your 
ron kick or blow when it strikes the 
steel inserts by cleaning and drying the 
steel and then coating it with a thin coat 
of shellac. The shellac should be dried 
and allowed to harden in the air before 
the steel is used in the mold. Another 
procedure would be to wash the surface 
of the steel with a thin mixture of lith- 
irge in dilute water glass. The same pre- 
cautions in regard to drying would have 
to be followed in this case as when us- 


i shellac. 


Melting Iron Borings 


Ouestion—Can cast-iron’ borings’ be 
ised in large proportions in the cupola? 


inswer—We know ot no 


where cast iron borings are used in 


foundry 
he cupola with any great mmercial 
ess unless they are first briquetted 
\ few foundries melt borings by packing 


sometimes with a 


em in ontainers, 
little coke dust, and putting the con 
tainers toward the center of the charge 
Containers are usually ans or. sheet 
ron pipe bent over or vered at the 
nds In a few instance wooden 


boxes have been used 


Iron Not Satisfactory for 


Permanent Mold 
Juestion—We are 


in iron form. whicl 


making castings in 
makes the iron 


ard, also it is difficult to run metal 


ver an iron ull and further these 
‘on molds become very hot in a short 
time Do you know of any heat re 
sisting material from which we could 
make a mold that we yuld use con 
tinually as we use our iron molds, one 


that would neither warp eut of shape 
rumble, or break 
inswer—Your inquiry is a difficult on 


inswer. Many foundrymen for years 


1ave been trying to secure a permanent 


nold other than iron for iron castings 


uit 30 far hav > BOX succeeded ( ‘ast 


iron molds are washed on the surta 
with graphite occasionally to extend t 
life and an interval of time ts lett b 
tween each two casts so that the mold 
does not become overheated. Under cer 


tain conditions and worked this way th 


ast iron mold has proved satistactory 


1 


ines of castings. To prevent 


for certain | 


the iron from becoming hard it is take 


mut of the mold as soon as_ possible 
ifter it sets In this way a soft close 
grained metal is secured 


Pin Holes In Castings 
Ouestion.—We 


the cause and prevention of pin holes 


would like to know 


in steel castings immediately under cast- 
iron, wrought-iron or steel chills 


Answer—Pin holes may be caused in 
steel castings at sections against chills 
by moisture on the surface of the chill 


or by slightly oxidized steel. To obviate 


the former source the chill should be 
thoroughly dried and heated before the 
casting is poured. Should a green-sand 
mold be used the chill should not be 
leit im the mold long before casting 
Care should also be taken to have the 
steel deoxidized 


Internal Chill In Casting 
Ouestion—We are sending you a piece 
»9f gray-iron casting and wish to call 
your attention to the white spots in it 


vhich look like chilled iron. Could you 


tell us the cause of these sections? S 
eral theories have been advanced to us 


» account for the condition 


phenomenon shown by 


s has be trequently noted by tound 
ymen but no explanation is hee gen 
rally ac ited r this idition In 
sample w 1 the writer analyzed 
\ und tna ( imout I tola 
ul vhit littered conside 
ibly f it l lm gray ‘ 1 ut 
Vise tin MMpPos nN t two 
netals \ iin t let il, ex 
( i thie irpon 1 t vnit 
va nostly in é m ed stat 
‘ tna n gra xisted 
1 i riit \\ \ | 
( ) Ca s 1 or tive theor \ 1 
ive cel id B | to this 
ondition a we have never heard an 
heory which seemed plausib 


Causes of Rough Surfaces 
on Castings 


luestion—Would the composition vot 


the metal cause a rough surface on gray 


Iron castings 


Inswer—Unless th omposition was 
tar trom normal, there would be no 
effect on the surface yt the castings 
If the sulphur was too high, ther 


hening tenden 


might be a slightly roug 
cy and pin holes. The pin hole effect 
might also be caused by oxidized metal 
If the silicon was low and the iron ex 
tremely hot, it might have a_ tendency 
to burn into the sand However, it 
the sand is of a low fusing point, es 
pecially if the casting is heavy, the iron 
would have a tendency to fuse with th 


sand and cause a rough surface 


Burning Out Grate Bars 
What degree of heat will it 
take to burn out a grate bar in a stove? 


Question 
Answer—We can give no definite fig 
ures for your question as to what degree 
of heat it will take to burn out a grate 
bar in a stove. The grate bar is burned 
out due to oxidation which requires time 
Therefore, the elements of time and heat 
both enter into the problem and these are 
modified somewhat by the ability of iron 
of different compositions to resist oxida 
tion. We can only say that the higher 
the temperature, the quicker the grate 
bar will burn out If the bar is kept 


at a bright red heat, it will not last long 


Pickling Rusts Castings 


Ouestion—We pickle a large percentage 
yf our gray-iron castings and receive 
omplaints from our customers that the 
castings are rusty. Can you advise how 
to treat the casting t rey the 
ickling solution from yr them 

Answer After the castings ar taken 
from the pickling solution they should 
be dipped in a diluted solution of causti 
which is near the boiling po then into 
i bath of hot water. Wh ken out of 
the second bath the wat \ Iry tron 
the ist Zs ind leay i in Surta 
Howeve should there be any crev 
n the castings which hold the 
the castings should be eated somewha 
is soon as they ar ik ym t 
solution to thoroughly dry t 









Purity Found To Be Essential 
Alloys 


roundry 


ETALLI 


men 


RGISTS and 
generally are not tampliar 


with the melting and casting 


These 
the 


of mckel-chromium alloys 


alloys are made in three grades by 


Hoskins Mfg. Co., Detroit One grad 


contains 80 per cent nickel and 20 pet 
cent chromium, with only traces of iron; 
second grade is composed of 85 per cent 


cent chromium, while a 


nickel and 15 pet 


third grade carries 64 per cent nickel, 11 
per cent chromium and 25 per cent iron 

These alloys can be cast into intricate 
shapes, torged, hot or cold rolled, ot 


welded to themselves or other metals 
Wire is drawn down to as fine as 0.0015 
aud ribbons are cold rolled 


Thus, the 


inch diameter 
as small as 0.002 x 0.0155-inch. 
metal can be used for castings, pyrometer 
ribbons. 


Hoskins 


| kinds of castings and also 


couples or resistance 
The 


produces ad 
casts the ingots for the rolling mill. To 


foundry of the company 


1 
| 








FIG. 1— UPPER LEFT— 
REPRESENTATIVE COMMER- 
CIAL CASTINGS FIG. 2 
BELOW—INDUCTION TYPE 
FURNACE 


et good castings it is essential that the 

ing and melting of the allov be cor 

t Impurities of all kinds must be 
I dow! traces only, or they will 
lower the resistance ot the alloy to ele 
tricit heat, dation and corrosion, and 
these the ¢ ntial reasons for its 
ductior All ¢ ment ire classed S 
purities the two best grades exce} 
nickel and chromium, but iron is admitte 
t the th | grade as atl alloy 

Only electric naces are used in thi 
foundry f the mixing and melting « 
the metals as there is no other apparatu 


Ww th which this could he done The melt 


2-ton ar 


meg equipment consists oO one 


Cast Nickel-Chromium Alloys 


Metals Are Melted in Induction, Arc and Crucible Type Electric Furnaces 
Iron Added To One of the 
Occluded Gases a Menace in Melting 


BY E. F. LAKE 


electric furnace of the heroult type, tw 
nduction electric furnaces and three cru- 
cible-type resistance furnaces Chis 

double the amount of equipment that 


might be considered necessary in a tound 


metals in the ton 
The heroult 


impurities 


rv casting other same 


lurnace 


cannot be re 


nage quantity 


s¢ lIdom us¢ d as 


duced in it as easily as inthe other fur 


naces It is used only for the larger 


melts in which impurities are not of such 
great importance. 

Fig. 2 shows the induction-type electri 
furnace that is used for melts that must 
fur 
left 


rebuilt 


from impurities. A second 


like 


furnace can be 


be Iree 


nace just this is located on its 


so one relined or 


while the other is working 


The 


loys are chromium free 


metals used for making these al 
from all 
ties except iron; electrolytic nickel 


shot nickel; and 


impuri- 
and a 
small amount of for the 


third alloy 99.7 ner iron 1s added 


cent pure 











+t 


~ l 


The process ot making electrolyt 


nickel causes it to pick up some hydr 


\ small amount of shot nickel see 


reduce this hydrogen and that is the 

reason for its use It is hazardous to us¢ 
more than a small percentage ot shot 
nickel which carries more impurities than 


the electrolytic metal An English method 


ot making pure nickel does not use the 


dees 
used 


made 


this nickel 
When it is 


alloy can l e 


electrolytic process and 


not contain hydrogen 
nickel-chromium 


she rt 


good 
without using any nickel, and this is 


the safest method to Consider 
able taken to 


thing dry that comes in contact with the 


pursuc 


care also is keep every- 


molten alloy, or surrounds it, as mois 


ture might cause it to pick up some hy- 


drogen 


The induction furnace shown in 


is given a new magnesite lining each time 


it is cooled. It is usually operated 





( } must b kept out of these alloys 
as increases their tendency to oxidize 
at high temperatures. But it is not neces- 

to use carbon-free chromium as small 
n ts « this element will burn out 


metal which is held in the electri 


bur e at around 2800 degrees Fahr. for 
l " 2) the rest grade 
iT itainable t ed the illo 
tha ntains if to keep out carbon, and 
ipl | phot and other im 
purit Oxver nitre hvdroge ( 
\ t the cc] led gas iT equally is 
id All f the im ties mentioned 
( sc breakage peeling ind ther tron 
s whe drawing his allov int wire 















t 
4 
| 
FIG 3—UPPER RIGHT— sl 
MOLDS FOR CASTING Oo 
RINGS FOR STARTING ss 
MELTS ARE DRIED BY 
HEATED RESISTANCE a 
WIRE el 
lt 
al 
cl 
three or four months before it has at 
W 
relmed with brick \s it only requires 40 
a by 
kilowatts to keep the metal molten e1 
a ; : ca 
night this is usually done, and in tl 
a new magnesite lining does n ” 
Vv 
be given the furnace mucl t t 
. } Tle 
nce a week \s the alloys shrin! , 
‘ sn 
the same as steel. the ring ’ ; | 
MM) 
- . } a 
ice ould ¢ i N t ( 
do 
lurnace got cold « ght » ’ 
‘ € 
would interrupt the electrical ( 
the ring ot metal would have t ye tab 
ut of the furnace and broke up for a sn 
new melt. cit 
\ melt in the induction furnacs 
lly consists of from 550 to 65 
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— 


June 1, 


From 325 to 375 pounds of this is usually 


drawn off into the ladle tor each cast 
This leaves a heel of from 225 to 275 
pounds to start a new melt. In that way 
each melt can be drawn off in less than 
two hours, or five melts in nine hours 

[he mold shown in Fig. 3 is used for 
casting a ring with which to start a new 
melt in a cold furnace An idea of the 

‘ f the furnace can be obtained from 



























the depression in this mold, which is 6! 
nches dee} 5 inches across the top and 
44 inche outside diameter. About 400 
pounds of alloy is cast in this ring and 
several are kept in stock for emergency 
LIsé 

\ novel method of drying the mold its 
shown by the wire coil laying on top 
oi the mold at D, Fig. 3. A coil “%-inch 
in diameter is made from resistance wir 
and this its formed into a ring large 
enough to fit the bottom of the mold 


wired to an electric lamp socket 
the When the 


resistance 


It is then 
mold 
the 
the 


dropped into 


and 
turned on wire 
hot 


with firebrick to retain the heat generated 
by the 


current 1s 


gets red and mold is covered 


coil. Such coils easily and quickly 


can be made to fit any mold and they 


get the heat to the spot where it is needed 


without heating up a lot of other mate 


rials as well The mold is dried in a 
short time and wooden flasks and bottom 
boards are not dried out or burned in 
doing it: neither does the mold have to 


be moved to an oven. 

Fig. 5 shows the resistance-type electric 
furnace that is used for melting in cru- 
cibles any metal or alloy that has a melt- 
ing temperature below 1800 degrees Fahr 
holds two crucibles. An- 


This furnace 
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other furnace of the same kind can be 
seen to the left of this one and still an- 
other, of a smaller size, is located at the 


leit of that This is a handy and cheap 


furnace to operate where small melts of 


high grade metals or alloys are required 


lor castings 


The heating chamber is merely a cube 
that is open on top. The heating ele 
ments are nickel-chromium wire coils that 

FIG. 4—METAL IS 
CAREFULLY¥ 
SKIMMED BE 
FORE BEING 


POURED 


then the addition of 25 per cent of iror 
brings back the magnetic pri 
Before the alloy into mgot 


the molds 


pouring 


must be thoroughly dried ane 


heated Three ingots are poured from 
one ladle Fig. 6 shows the 1 ds read 
to be poured, also the ladle drying ap 


paratus. 


The three gas burner at 
over the ingot molds by a ga pe stat 
a portable base that rests on the flo 
back ot the molds. These burners are 


shoot to the 


cated so the gas flames will 


bottom of the molds. They get their gas and 


air through flexible hose, from overhead 


pipes. Also burners are arranged to shoot 
gas flames against the outside of ingot 
molds In this way the molds are kep 
hot after the ingots are poured pre 
vent them from cooling too uickly 


from getting chilled on the outsid 
Hot+top 


tubes which are lined 


rings, made from cast-iror 
with 
of molding sand are shown 
are baked on top of the furnace and als 
heated with the gas flame before pouring 
the 


the 


ingots. By 


the 


using these and 


molds, pipe 


30 per cent to about 10 


| he 


same 


dried an 
the 
which 


ladle Is 


time as ingot molds A motor 
} 


driven blower blows 











FIG ELECTRIC FURNACE FOR METAL FOR EXPERIMENTA CASTINGS 
IN CRUCIBLES 
are built in the firebrick which surround drying the ladle is shown at the right 


the heating chamber. The cover is swung 


and lowered by one movement 


The shell 


iron and sheet metal. 


into plac 
of a lever. is made of angle 
One of the peculiarities of these alloys 
is that attracted by the 
magnet, the addition of 15 or 25 per cent 
of chromium makes a nonmagnetic alloy, 


while nickel is 


This is so handy and inexpensive that an 
other motor-driven blower located at 
L to dry 


electric furnace shown in the background 


was 
the ladle used with the heroult 
at the right. In Fig. 4 the molten alloy 
in the ladle is shown being skimmed just 
ingots 


before pouring into 


Pouring funnels, P, Fig. 4, are molded 








454 
of graphite They are then thoroughly 
dried and heated on top of the furnace 
After being skimmed the alloy is poured 
through these funnels to guide the stream 
t the center of the molds and keep it 
irom striking the sides If the molten 
metal is allowed to run down the sides 
of the molds it causes streaks in the sides 
of the ingots Such streaks are liable 
to peel off, or sliver, when the metal is 
rolled or drawn. This alloy is kept close 
to a temperature of 2800 degree Fahr 
until it is poured into ingots 

\ few characteristic castings made of 
these alloys are shown in Fig. 1. The 
long, flat casting at the right is a hol 


low shell with metal %-inch thick all over 


It is some 40 inches long, 16 inches high 
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is made [The longest tube shown 1s 40 
inches long and considerable trouble was 
encountered when the company started to 
make them. The greatest difficulty was 
to anchor the long core so it would not 
sag or float These tubes are cast in 
pairs, with no risers, unless the incl 
vent holes, shown by the rods on each 
side of the sprue in the pair marked S 
could be called risers 

The box casting at the left, Fig. 1, 
is shown as it leaves the mold. At the 
right of it may be seen a box with its 
cover, which has been cleaned and is 


ready for shipment. The largest of these 
16 x 
The molds for these castings are mad 


the 


is 18 x 24 inches on the inside 


in practically same way as are molds 








FIG. 6—-INGOT MOLDS ARE DRIED BEFORE BEING POURED--NOTE THE 
BURNERS OVER THREE OT! rHE MOLDS 

and 3 inches wide on the outside, and ior steel castings, unless it be that more 
has a hollow center for a water jacket. care is taken to get them thoroughly dry 
The core was vented through six inch to prevent hydrogen from attacking the 
holes that can barely be seen on the top molten alloy. 
edge The cast metal has a tensile strength 

The ability to cast %4-inch metal over ot trom 28,000 to 35,000 pounds per 
such a large surface would indicate that square mech, a reduction of area of from 
the alloy flows freely and does not cl 2 to © per cent and an elongation in 2 
quickly enough to cause cold shuts. N inches of from 1 to 2 per cent Phe 
vrinkles of any kind could be seen o1 hromium content raises the strength over 
the surfaces of the costing to. indicate that of pure ickel, increases the hard 
( a starting of cold shuts. Chaplets and refit the grain structure 
ha t be 1 1 to hold the core in posi 
11 nd the ti howed that these eight ol ed 1 
used readily vith the molten metal Spring 1 O St. B 
pours to Tt old Phe extremel) } ( pt | 
small t hol or the core would tn C1 ‘ ) 
dicate tl thi \ i ot of a highl ‘ eX dk 70 cents 
gaseous niture. Of course, the core m ) I 5, 19] " 90 cents 
be made m materials that will not ge xamine for the in 
erate mt vi t mit com 3$10 ds 

The closed-end tubes shown in Fig. 1 tat é t the « } ' 
usually have a l-mch core with y-inch } American Radiat Ce gainst t 
of metal around it but a smaller size als director genet 
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Cash Prizes Offered by 


British Foundrymen 


Arrangements have been 


covering the special ( 
held at the 


Exhibition at 1} 


ympetiti 


which will be 
; H 
15 


open 


Foundry ingley 
June 


be 
to 


Birmingham, England, 


These competitions will 


all foundry employes, also 


ice 
ing 
in 


men undergoing foundry 


and tto technical school stude 


Britain who are under 
May 15. The 


been organized by 


Great 


years ot! on com 


the 
Foundrymen ; 


age 
titions have 
1 


British 
Cast 


stitution ot 


the British Iron Research 


as 


ciation im conjunction with the 


committee Among the 


comple 


ted 


ons 


] 


Internationa! 


all 
»4 
1 


ex-sery 


train- 


nts 
21 
pe 
In 
an¢ 


1 


sO 


—s 
10Ca!i 


competitions 


and the prizes which will be awarded 
are the following 

For making the best oil sand radia 
tor core and water cooled cylinder 
core, first prize £3 3s, second prize 
£2 2s. donated by the National Light 
Castings association 

For making the best pipe worl 
core or arm core and tooth core for 
gear wheel, first prize, £2 3s, second 
prize Re <2, presented by the Rt 
Hon. Lord Weir 

For making the best port core 
steam engines or pumps and the best 
strickled core; first prize £3 3s, sec 
ond prize £2 2s, presented by t 
sritish Engineers association. 

Three sets of prizes of £5 5s ar 
£2 2s and each will be given for the 
best specimens ol floor molding tw 
part flask molding and_ three-par 
flask molding, these prizes being 
nated by the Rt. Hon. Lord Weir, th 


Worshipful Company of Founder 
and the Institution of British Foundry 
men, respectively 

For making the best patte 1 accord 
ing to a blue print design to be sup 
plied to each competitor, this con 
petition being open to competitors 
over 21] years of age employed in shop 
or at school, four prizes ranging ! 
ES 5 t £l1lod1s wil ve present d ( 
sper ely by H. Lakin-Smith, Esq 
| Fletcher H | Reas 
l nas Vickers For a sim D 
te making contest t students 
der 2] vears t Fea: rizes oft £5 5 
x Ys 1 t2 2 \ ) p S t 
respective | gland & ( H 
k Ie S de t of t} B m £ 

incl oO! l st t10 Brit 
fF oundrymet nd Tr I< 

Two prizes of £3 3s and £1 1 
Ive respectively by W Waters | 
let d Thomas Vickers also will 
given ior a patt iking contest « 
gaged in by students in any te 
school with 10 es B gh 

















How and Why in Brass Founding 


By Charles Vickers 








Free Running Metal 


We are experiencing difficulty cast- 
ing a metal trade mark consisting of 
one large letter with two smaller ones 
interspaced in the openings. We are us 
ing a composition of 92 per cent lead 


and 8& per cent tin, but as this does not 
would like to 


gestions in regard to a better formula. 


run well we receive sug- 


A cheaper metal than the one now 
being used is the following alloy fre- 
quently used for letters and trays: 

ALLOY FOR LETTERS 
Per cent 
Lead Pile i ri ce cee 
NE oe at Dah aa eeed, ae 
If this alloy leaves anything to be 


desired in running qualities, use the fol- 
lowing 


Fruiw Letrer ALLoy 
Per cent 
Lead ant ; Stee 
Antimony i teting . 10 
Tin Seema a oct (ae ae 


Aluminum Produces Gas 
from Water in Sand 


Occasionally we have trouble with a 
ham boiler, a casting shaped something 
like a wash boiler, make im 
considerable quantities in our aluminum 
molded bottom up 
metal enters through a single wide 
the lowest point of the mold. 
We use No. 1 ingot aluminum strength- 
ened by 5 per cent copper added through 
the medium of a 50-50 alloy. Occaston- 
ally the castings 
spots on the 
spots are brushed on the wire wheel they 
develop into small holes. The holes do 
the casting but they spoil 


the appearance and force us to scrap tt. 


which 


we 


foundry. It 1s and 


the 


gate at 


come out with glossy 


bottom and when these 


mot penetrate 
peculiar feature ts that one boiler may 
show defects and a second may not, al 


though both are poured from the sam 


spot. Many theorics have been advanced 
and many remedies have been tricd with- 
out success. Copes have been vented and 
left unventcd without apparently exercis- 
ing any effect cither way One theory 
has been that core sand mixed with the 
molding sand is responsible and anothes 
is to the effect that the aluminum has 
been burned. However, authorities do 

ot agree on the subject of burned alu- 
minum The consensus of opinion 


seems to be that the burned or oxidised 


be skimmed off after the af 
chloride or W 
the alloy al- 
cannot prove it. We run along 
trouble 
and then get one or two heats that run so 
bad Wi 


use and no 


part would 
plication of the 
believe the 


though we 


sic. 
trouble lics m 


fine for some time and have no 


we have to scrap the castings. 
plenty of chloride of 


slag remains on the surface 


sinc 


of the alumi 


num We pour by pyrometer and wi 
know the metal is not over heated. Neu 
metal is the best we can buy and a 


chemical analysis of the castimgs proved 


that the trouble is not there. We shall 
appreciate an expression of opimon 

The difficulty undoubtedly is due to 
gas, either air carried into the mold by 
the almuinum, or gas generated at the 
spots where the holes are found. Alum 
num is such a viscous metal that it fre- 


quently carries air down into the mold in 
later ap 
film 


the form of bubbles which 
the 
A large diametet 
kept filled 


formation of 


pear near surface under a thin 
of metal. sprue which 


cannot be while pouring 
the bubbles 
It might be well to examine this possible 
first. Watch the 


pouring-off gang for a few days and if 


aids in these 


cause of your trouble 


any molds are poured more slowly than 
others, mark them and note if the 
castings show any gas holes. In ad- 


dition to the speed of pouring the height 
of the ladle above the must 
be observed. While 
the pot should be 

runner as possible. 

viscous that if 
the 
found later in the casting 


sprue also 
aluminum 
the 


The metal is so light 


pouring 


held as close to 


and any air is_ carried 


down by falling metal it will be 


Aluminum is far from being under- 


stood thoroughly in spite of years of ex 
perience with it as a casting proposition 
Normally it is a well-behaved metal, but 
most chemically active 


that 


it is one of the 


elements known and it is wonderful 


such a powerful chemical should be so 
easy to use and cast in the foundry. It 
never must be forgotten that it can be 
irritated into peculiar behaviour. Ordi 
narily and while cold it will not d 
compose water, if it did this to any 
great extent while molten it could not 
be cast in green sand molds However 


contact with certain substances will 1 


ritate the cold aluminum into activity 
when it easily will decompose water 
Mercury and even a little silver nitrate 
will produce this effect and in fact so 
will many other substances. If the 


molten aluminum on its arrival in a 


455 


mold wate! 
filled 


watch 


green sand decomposed the 


in the sand the would be 


castings 


with hydrogen holes Pherefore 


vour chioride of zinc additions and never 


use more than is remove the 


Chloride 


aluminum In « 


required to 


dross of zinc has a_ peculiar 


effect on nnection with 


carbon which exists in the walls of the 


crucibles and which also may be found 


on the surface of metal melted in an 
iron kettle, it will cause the aluminum 
to take up nitrogen and form nitride 
The zinc chloride acts as a _ catalyzer, 
therefore instead of using plenty of zinc 
chloride, use it sparingly and not too 


the mold does not draw-air in 


the pouring 


often. If 


then the holes are caused 


by some condition of the aluminum that 
produces gas from moisture in the sand 
Aluminum can be burned or oxidized 
like other metals, but it develops an 
exceedingly high temperature in com 
bining with oxygen and is used to re 
duce oxides ol other metals to the 
metallic state. When it is held in a 
crucible in a brass furnace at too high 


a temperature, the aluminum’ drosses 


away torming a mixture of oxide and 


nitride depending on the atmosphere 
the 


operations 


Carbon and chloride of zine aid in 


change, therefore in melting 


the three things that change aluminum 
should never be associated, these are 
temperature, carbon and chloride of zinc 
The last two frequently are there but 


will cause no _ troublk in moderate 


amounts and at a low temperature 


Casting Aluminum Plates 


We are casting an aluminum frame, 
or number holder, for automobile num 
bers, and below the numbers is the name 
of th town im cast aluminum The 


weight of the entire frame must be 12 


ounces and we wish to finish the frame 
wt a dark colored paint with the name 
m a bright color so it will stand out 
well. We have difficulty in securing 
smooth castings in No. 12 aluminum al- 
loy as many shrinks and pinholes ap- 


pear on the surfac Could you advise 


a mixture that would 


give smoother cast- 
ings, and be better for painting? Brass 
is too heavy; a cheap mixture of alumi- 
num will do as the castings are sub 
jected to no strain, 

All alloys of aluminum will be the 
same as far as taking paint is con- 
cerned, and they will all run with as 
many shrinks and pinholes as the No 





which le reputation ot 


has tl 
easiest casting alloy.of alum 


sand molds. To get smooth 


not difficult, it being mainly 
the foundry 


num tor 
castings 1s 


fine sand. If 


‘stion of 


being used is coarse, it is neces- 


to get a nne 


barrel or two of 


sand and use it for a_ facing Any 


supply glad to 


consult the ad 
Founpry. A 


foundry house will be 
sand ; 
THE 
No. 12 alloy can be 


suggest a suitable 


vertising columns of 
cheaper metal than 
used and will be just as good; in (fact, 


little We 


of aluminum, 82 


stronger suggest a 


per cent, 
5 per cent. 


50-50 cop- 


per cent; zinc, | 
6 pounds of 
per-aluminum hardener, with 79 pounds 


add 15 
the 


f aluminum = and pounds of 


pin holes is 


Experiment to 


The cause of 


zine 
no doubt ho* pouring. 


determine just how cool it can be 


poured and run the castings. 


Second Test Bar May Be 
Cut from Casting 


In determining the tensile strength of 


iminum castings is it considered a sat 


to remelt the casting and 
test 
over ihe 


purchase 


metal anto bars. A con- 


has arisen tensile 


1 casting The 
remelt 
and to 
the 
We 
method 1s to 
metal 


quite proper to 
pour a test ba 
f the asting on 
furnished by this test bar. 
the accepted 
ulations on the 

md that 
metal do 


of the 


actual- 
isting results Wi 
remelted 


indication 


not jfurn 


a true tensile 
; a ae 
renath of the ortqinal casting. 


Metal 


time it 3S 


extent each 
test 
not a 
the 
test 
the 


is changed to some 


melted, therefore a bar 


remelted casting is 
the strength of 
Where a 


must be 


made from a 


reliable index to 


original casting. second 


bar is required it cut from 
in dispute and this can be done 
the the cast 
ing or its difficult to 


calculate the results of the test and ex 


casting 


regardless ot thickness of 


size It is more 


press them as pounds per square inch 


can be done and the laboratory 


the tests 


but it 


making will instruct how to cut 


the To properly represent a 
should be 
some 


the 


out bars. 


casting the test bars poured 


from the same pot. In cases the 


casting 
the 
will 


attached to 
the test 
the 


test bars are 


However. if bars are not 


thickness as casting they 


+} 


same 


not, in re case of aluminum = alloys, 


casting unless provision 


the 


represent the 


mold for solidify 
the 


instance, in 


has been made in 
time as 
the 
test 


The natural 


bars at same 
For 


thin 


ing the test 


the casting case 


of a large, casting and bars 


of standard size and shape. 


THE FOUNDRY 


place for a molder to place his test bar 
the the 
bar the re- 


near with result 
test 
strength re- 
The test 
is allowed, is to cut a bar from the cast- 


the for 


pattern is 
that the 
quired 


sprue 
fails to show 
the 
if a 


and casting is 


je cted. next step, second 


ing, or from one of castings, 


such a test only can be made when the 


acceptance of a number of castings de- 
pends on the showing made by the sec- 
test The 


specifications 


bar. castings 


the 


ond probably 


The 


section 


easily. 


solidifies quickly in a_ thin 
bar it 


will pass 
metal 
while in the heavier test cooled 
slowly. 

In the the 


second test may be made by melting the 


case outlined in inquiry a 
casting, provided the procedure is agree 


both Such a test bar 
the 


exercised all 


able to parties. 
unless 
the 


must be 


will not represent casting 


great care 1s through 


operation A clean crucible 
the 


can be 


broken 
the pot 
points stick- 


metal should be 


packed 


used and 


so that it into 
without showing projecting 


ing up into the fire. It must be melted 
at a temperature no higher than absolute- 
The test 


be made from the same sand as the origi 


ly necessary. bar molds should 


nal casting and the pouring temperature 
ot the metal should be controlled by py- 
rometer. If the casting was thin in sec- 
tion and had to be poured with hot metal, 


it would the test bar, 


at the 


never do to pour 


f comparatively heavy section, 


same temperature. It must be poured 


at as low a temperature as will easily 


would not be a fair 
that if 


poured at a 


it, otherwise it 
It is 


run 


test apparent the casting 


ind test bar each is suit- 


able temperature to run it, then the pert 


od of solidification will be more nearly 


equal. 


Sand for Impellor Cores 
Ve have 
making 


We encountered a core problem. 


the 
consists of 
molding sand, 2 
pint 


been 


sand we have 
sharp sand 6 
quarts; flour, 1 
of linseed oil. This 
successful with im- 
having a good body of sand, 
to 2 thickness. 
an impellor, to make with 
and 15 inches 
mixture blows 
is 88-10-2, 


impellors 

mm using 
ouarts, 
pint, and % 
mirture has 
pe lor cores 
ahout ‘4 inches in 


haz r 


only 


say 
Now we 
a core inch thick 
diameter, and this 
all the tim he tal 
when we break up the 
the 


vite 


core 
and 
‘astings, it seems 
pieces. We 


regard to a 


core has all aone t in- 


your Sua ya 1s iN 
more suttable mixture 


We 


sand 


suggest the following mixture of 
Dry 
sand, 6 pounds 


No. 2 


sharp sand preferably silica 
new molding sand, 


grade, 2 


dry 
pounds; lin- 
fluid Mix the 
the thoroughly, 
then add water to bring to the proper 
This 


preferably 


seed oil, 3 ounces dry 


sands and linseed oil 


degree of moistness sand is weak 
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when green and must be supported on a 
molding sand bed until dry, unless the 
core is so shaped that it does not re- 
quire such support. 

Cores made with flour and linseed oil 
as binders blow easily, especially if they 
are made with plenty of water in the 
sand. The linseed oil alone, or linseed 
oil substitute, wiil 
core that 
bility to allow the escape of the gases 
generated while the metal is being pour- 


ed. The cores should be thoroughly ven- 


make a core, 


sufficient 


strong 


also a has permea 


ted 


Alloy for Long Sleeve Is 
Not Balanced 


Iie are making bushings 6 feet long 
8 inches diameter, 1-inch wall and weigh 
pounds cach in the rough 
copper R89 per 
per cent 


castings re 


ing about 750 

The 

cent, tin 7 
1 per 


fact 


consists of 
per 
cent. 
the 
from the outside the spongier the 

ap} We also find that the 
metals segregate and show up im 
risers. We add about 1 pound 10 per cent 
copper to cai h 100 pounds oT 
metal. The lted nl 


Mici 
furnaces 


mixture 
, . 
sinc 3 
The 


more 


cent, 


spongy, in metal we 


ppears. 


phosphor 
metal 1s te 
crucible 
charcoal and 
melted 
piece 
tion, 
The 


copper, tin and phosphorus, containing 


exuded metal is a rich alloy ot 
approximately copper, 79.13 per cent; tin 
19.99 per cent; phosphorus, 0.34 per cent 
Usually this 


by analysis will not liquat 


with as low a 
the 


is because the 


in the case of an alloy 


tin content as 7 per cent and reason 


this 
pre yperly 


it does so in case 


alloy is not balanced. It is 


rather an unusual alloy, particularly for 


bushings, but we are unable to suggest 


a more suitable alloy as no data are fur 
regarding the ultimate use of the 
but 


nished 


bushing. <A similar alloy, one that 


is more balanced follows 


evenly 
Brass BUSHINGS 

Pound 
Copper 90.00 
6.50 
2.00 


1.50 


Tin 
Zinc 
Lead 
Place 1% 
100 


ounces phosphor copper pet 


in the bottom of the 
copper 


present alloy has to be 


alloy 
the 

the 

it will be 


pounds 


crucible with cold and melt 
together. li 
decrease the 

phosphor copper to 0.25 per 
often are due to faulty molding practice 


used, advisable to 


amount of 


cent as a maximum. Porous bushings 


and if the substitute alloy given is tried 


and fails to produce sound castings, it 


begin a the mold 


molding 


is time to study of 


materials with 


to the 


and particular 


reference manner of gating. 





LA 


EP: ame. 
- 


a 
. 


> ' 


& 


), 


‘Payment will be made for all contributions on 


t; 


.e | 


* 


ey 
5 


. 


a 
= 
gi 

; 








Z26l ‘| anaf ‘Zep “ON 1aaHS Vivq Awannoy AH] 


(Cfp “ON 12245 DDG uo ponutjunor) 


‘ajdures wrei3 ¢ & UO ya. Jad [99 S}UasoIdal Udy} 9 9 BUG “J9JEM YUM souINjOA 
OT ©} UOTINJOS si, JO SUINJOA BuO IINIIP ‘uOIjeUIUIIZ}E=p e& Zurjeus usyAA ‘ajdures 
wes ¢ & uo woo Jad [9 Burnussaidai ‘wnruey} wesds CON sureJUuOD “> D | 
7ey} OS BNIIP pue jood ‘flog “ONH ‘Ou0d jo Asessao0u yunOwe WMmUUIU 3y) 
YUM BZIpIxo ‘paajossip usyAA “OSH f-1T 29 OF Ul JUa}U0D UNIUeW} UMOUY jo 
UWMNIUE}}OIII} SS2UOGIED B JO WRIT CZ 2AJOSSIGN—NoNNjOS wmuD]T pavpunjs 
*‘J9}UM YIM “9 “9 ONO PINyIp 
pue "OSH ¢-1 2 2 SZI wt fO.EN Suresd pf daAlossiq(N—epixosag umipos 
SNOILN10S 
"JO} PeMolye ssayun 30119 
asned 0} de a7e pue aprxosed winipos YyyIM si0jO9 s2npold osje wmiwoOIyD puE 
WMIPEUBA ‘UOT “UORMjOS PasO[OD 94} UI WNT} JO SuFeIBYW C URY 210UI 3q JOU 
J[!M 304} 3eYR YONSs oq Pinoys sishjeue Joy Usdye} a[dwes jo juNOUy ‘juasald 
wInNIUE}} JO JUNOUTe 943 0} JeUOT}JOdold st J0j09 YyoTyYM JO YIdap sy} UONRI0/09 
aBues0 ysimoyjeA e& saonpoid wu} jo UOTINJOS plse ue 0} poppe ‘eprxoled 
wMIpos JO UOTMjOS e yey} ye 243 UOdN paseq st poyjoM sIY,—ed19MI4g 
GOHLIW IIMLAaWIHO107) 


NOUI LSVD NI WAINVLIIL AO NOILVNINYALAG 


‘yuad sad ¢¢7') 2q Uday} PjnOM “2 ‘D2 [ jo yuaeainbs wmipeuea oyy “pourejqo 

St WMIWOIYD yUId Jod CRN 0} JUEX]eAINbe *D ‘9 [| JO anyjea e& ‘uost jo ajdwes e 0} 

ayewWOIy Ip umissejod ‘d > Surppe Aq ‘sourjsur 10,7 “yuayeAmMbe wmrwo1y 9y} sau} 
9914} SB Usxe} 9q ABUT SUOIINIOS 94} JO SNjeA WNIpeUeA dy} ‘YOM dUTyNOI 10,7 

*UOI¥I}I} WINIpeurA 

24} Ul SANRINWND oq |]! JOJI9 9Y} BSIMIOYIO ‘UOINJOS sIUa 9Y4} sSa}yeoUTIOd 

yey} Auld yssy 243 Jou “uIod pus 94} SE Uaye} 9q 0} SI JayxBIq 24} JO WIOI}0q 

OY} WOI} PIayes SYS YSIY 94} Uy AUId Jo yuIs ys1y SY, “pourUTIa}ap 2q 0} SI 
wnipeuea jt Ajjeredsa ‘yuiod pus yuid 243 uN1I9A0 0} Jou Udye} aq ysNUI dIe> 


(Ife “ON 1224S D70q moss panuyuor) 


SGOHLAUNW IVOILATIVNV ANILNOY 





7261 ‘I 3NO{ ‘Iff ‘ON JaaHS Vivq AwaNnOg an] 


(Zoe “ON 1204S DDG “oO panuijuoy) 


*‘yusueutiod Ajjensn st yuid jo ysny ysay 
ay} ‘“juasqe oq WinipeurA J] ‘“Os[e® wNIWIOIYyD dZIpPIxO-31 0} ADUAapUa} B SI d19y) 
‘pjod jOU 9q UOTINJOS J] ‘“suUOI;NjOS PjOd Ul UIMIPeUeA dy} JO UOTJepIxo-91 MOIS A] 
-dAI}esedWOD OF SNP St SIV, “WINIWIOIYD Zurjesyy usyM "OUP Y sseox9 943 Jo yuId 
jSIy 94} JO Buipey ay} Aq ani & se pazda}0p aq Aeul winipeueA jo souasaIg 
‘qussaid §=6jou «(8g ) | «6mmipeurA §«=6jeyy) So papraosd = ‘payesy) «= uaaq) Ss sey nOIY4D 
Jajje ajdures & JO UOT}NjOS 94} UI UOStIeduIOD Aq ‘st yey} ‘apeM SI UOTFeIRIy [eNIJOr 
YIYM Je BSOY} 0} JL[IWIS SUONIPUOD JapuN poUTUID}aIpP ysoq SI sUONNjOS sjeuRs 
-ueuiod umissejod pue ayeydjns wmruounye snoisay ayy JO sdua;eAmmba sy 7 

‘uosuyof ‘;w ‘> Aq padopasp sem 103R9 
-Ipur [eusajUuI se aprueAdi119y winissejod jo asn sy] —-sMoNNDII4g PUD SION 


‘ajdures weid ¢ & JOF “9 "D9 CT 0} Jdures 
weid [ & 10} ‘9 “9 QQ Woy AIVA TIM YuURTq DY] = ‘peutMIajap 9q 0} Spoou yey) 
]]@ St ‘UOIye334 ye DUINJOA yUR}sUOD & Burureyureur ‘ajduses 94} JO WyBIOM 9yy YUM 
yuryq ey} yO uoreeA 943 ‘usd sad ggg uIYyWA AdeINDDe Bursts yom surynos 
Asyeuipso 9y} 10. «“wuasosd jayxDIU JO WIWOIYD JO sjuNOWe pu ‘OSpeUs st UOT}eI71) 
YY Je DUINjOA dy} ‘a]dures se UdHe, UOIT JO WYRM 9Yy} YUM AIA [IM “YueTq a} 
‘sps0oM J94}0 ul “uasaid 919M wWnIpeueA ou jt ajdures ay} Aq posmmber ajzeydjns 
umiuowwe snolisy jo ‘9 ‘9 jo Jaqumu oy3 Afjuenbasuoy yWJWeqod 410 saddoo 
‘ex ‘wNiWOIYD JO adUaseId se [JOM SB ‘s}]eS UOT JO UOTFeIQUIOUOD Aq pd}d2}4 
-J@ St uorjesy} 24} JO JuIod pur 94} SHIeUE YOIYM YpluUBADIIZ} UOIT INjIq 943 JO 
UONLULIOS SY “UMIPRURA JO UONJEUIWIIAZ}9P DUIINOI JO} POY siy2 JO VSN [Nyssad 
-ONS JO JI99S dy} SI SYURIG JO VONPUIUTID}Ip AJeINIIe pue [NjosIeDy—syun/g 

‘uMIpeueA JO WINIWOIYD pappe 24} Aq poimbar suonnjos piepurys 
JO syunowe oy} suIWIA}ap Ajajyesn.9e 04 JapsoO Ut diNped0id astUa 943 YBnOIY) 
ynd 9q Pinoys wnIpeueA 310 WINIWIOIYD JOYA JO VONIPpe yoy uosT sy} Jo adures 
® ‘sed 3J9}{e] BY} UT ‘peppe useq sey ‘YJOq JO ‘WNIpeUrA JO WINIWIOJYyD Jo JuNOUT 
UMOUY B YIYM 0} UOIT JO ajduIes B 40 “Qua}UOD WINIpeurA pue WMTWOIYD UMOUy 
JO UOIT Ue JOYS ysUTeSe pozIpsepur}s aq PjNoys suonnjog—uoHnsipsppunss> 


(OS “ON 1224S DIV Moss panutuo)r) 


SGOHLIW IVOILATVNY ANILNOA 








cut into two sections, 5x7 inches, and may be readily bound in note book form. 


















Malleable Anneals Not Packed 


Pot With Flange at Both Ends Is Developed To Prevent Gases From Entering 


and Attacking Castings 
Warping When Castings Are Not Supported 


Eliminate 


O GREATER 


improvements 


in control of processes have 
been shown in recent years 
than those developed in the 


malleabie castings industry. Time hon- 


ored customs have been replaced by 


new methods, and guess work by sci- 
entific control. Just now, another land- 
mark is being obliterated, and packing 
material, heretofore thought essential to 


the process, is being abandoned. Since 

















FIG. 1 DETAILS OF A STACK OF POTS 
he infancy of the industry, the change 
rom hard white iron to the malleable 
form has been credited, in a_ great 
degree, to the action of the packing in 
vhich the castings were annealed. Not 
Oo many vears ago it was the custom 


» use some form of iron oxide, usually 


nill scale, and after each anneal the 
icking material was moistened with 
weak solution of sal-ammoniac to 
st it. Unquestionably, such com- 
ounds had, and still have, certain ad- 


intages due to their chemical activity 


high temperatures 
During the past ten years or so, the 
The hor is metaliurgist, Lakeside Malleable 


BY EDWIN K. SMITH 


tendency has been away from this ac- 
tive form otf packing, and inert sub- 
stances such as ashes, rolled furnace 
slag, ground brick, sand, etc., have 
been more generally used. These ma 
terials have the advantages of low cost 
and permanence. They protect the 


castings from flame, and by their sup- 


port, prevent distortion at high tem 
peratures 

Several years ago, the writer con- 
ducted experiments with a _ view to 


eliminating packing material altogether. 


It soon became evident that such sub 


stances were in no way essential to the 


production of good mallebale. Doubt- 
less others were of the Same opinion, 
and in some foundries the use of 
packing probably has been reduced, 
or: eliminated. However, the use of 
packing has been the accepted practice 
in the industry as a whole. In fact, 
the statement still is heard that satits- 
factory castings cannot be made with- 


out some special form of packing ma- 
terial. 

On the 
itself 


strength 


taking up th experiments 


first question which presented 


for solution whether the 


was 
be reduced if no 
this 


of the castings would 


packing were used. To determine 


a large number of bars were annealed, 
half of them with packing and their 
duplicates without packing. No _ dif- 
ferences were observed, and _ all the 
bars passed usual specifications for 
malleable castings 

The next problem was to establish 
the process on a commercial produc- 
tion basis. This resolved itself into 
a search for a suitable annealing pot 
At first pots cast with a cope, so that 


both top and bottom edges were quite 


smooth tried. When stacks of 


were 


these pots were thoroughly mudded up 
this form of container gave good re 
sults for a few anneals. But when the 
pots began to sag out and the edges 
were eaten by flame, it became impos 


sible to maintain a perfect seal between 


the pots in a stack. Frequently during 


the anneal openings would appear be- 
tween pots and oxidizing gases from 
the oven would enter. These gases 
oxidized the castings to such an ex- 
tent that they had to be scrapped. 
The next course tried was to cast a 
flange on one end of the container 
When such a pot was filled with cast- 
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a loss of 


Temperature Must Be Kept Low To 


ings, mud was spread on the broad 
upper flange. and anot 0 was 
placed on this irro dge down 
The mud made a good seal, and it 
appeared as it this solution ot the 
problem, would be satistactory. But 


when these pots had been through the 
auneal many times the unflanged 
edge, bein inuch= thin thai ite 
other, began ‘o bulge out, while the 
flanged edge did not The result was 











STACK IS 
rHE JOINTS 


time fitting the pots to 


gether to get t flameproot seal 

Finally we made a pot with two 
broad _ flanges These gave results 
satisfactory to us and patented 
Although this type is rather more dit 
ficult to cast, the additior cost is not 
great 

In stacking them the first pot s 
placed on a stool the ) ives ot 
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which coated with mud. The 
pot is then filled with castings without 
the Mud is 
flange 


has been 
material. 
the 
of the pot, and another pot is placed 


use of packing 


next spread over upper 
The two broad flanges, 
the 


are 


on top of this. 


inud between them, form 


As 


thus superimposed, and a plate is sim- 


with 


seal. many pots as desired 


ilarly sealed on top. Sand or ashes 


are placed on the plate in order to 


protect it from the direct flame. 

The heavy flanges on the pots re 
tard bulging to a marked degree 
When they finally are almost burned 
off the pot can be .used with packing 
for several more anneals if desired. 


One difficulty that may be encount 


ered at first is from warping of light 


castings which the packers have been 
accumstomed to support with packing. 
Chis 


fact is easily remedied, mainly by 


might seem to be serious, but in 


use 


of dividing plates, as shown at A, 


Fig. 1, and by proper control of oven 


temperatures. In order absolutely to 


be safe, a plate can be used between 
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each two pots at first. Obviously, with no 
from the the up- 
castings will not warp unless 


pressure contents of 
per pots, 


section 


they are extremely light in 

In such case, two courses are open; 
either to fill in all the spaces between 
the larger castings with some of the 


smallest size, or to use packing. 


In the ordinary type of annealing oven 
it is advisable to use packing in those 
the firebox, as they 


pots nearest to 


are exposed to higher temperatures 
than those at other places in the same 
the light 


work 


oven. In average run of 


malleable one can use packing 


for castings which are liable to distor- 
the 
eliminate 75 


and also in near firebox, 
still be 
cent of the packing. 


Either with or without packing, py 


tion pots 


and able to per 


rometer equipment is almost essential 
the 
packing is 


For a while after change to an- 


nealing without first made 
the 
tomed to heating tons of packing ma 


the For 


desirable to use a 


furnaceman who has been accus- 


terial is apt to overheat oven. 


this reason it is 


Plaster Pattern Used for 


circumstances 


ATHER 


surrounding the lamp base cast- 


peculiar 


accompanying 
the job 


ing shown inthe 


illustration rendered 


more interesting than ordinarily would 
have been the case. Only four cast 
ings were required and it was essential 
that pattern expense be held to a mini 
‘Snteiaiads 7 " — 
Pal 
ee 
-— 4 











. BY THOMAS NELSON 
decided to sweep the pattern and = core- 
box in plaster of paris, but since the 
metal thickness was only 5/16-inch we 
were obliged to make pattern and core- 
box separately. The pattern was made 
first by constructing a substantial wood 
frame and sweeping a_ thickness’ of 
plaster on the outside conforming — to 
ta a f 
ee : 
- \ 3 
€ 
SSQy 
WN 
\ 
\ | 
. | 
SN —~—+i——_.- 
y) | me 
“ile 





INSTEAD OF A SHELL PATTERN THE PLASTER FOR THE OUTSIDE WAS SWEPT 
UP ON A SUBSTANTIAL WOODEN FRAME—THE CORE WAS MADE IN 
SIX SECTIONS AND ONE ADDITIONAL NARROW KEY SECTION 
mum and yet the pattern had to be con the shape oft the desired casting On 
structed in 2 sufficiently substantial man- account of the shoulder on the small end 


ner to withstand the comparatively rough 
and 


Wi 


to being rammed up 


the 


usage incident 


drawn out of sand four times. 


of the designed to 


form the inside of 


pattern the core 


the casting made 


the 


was 


in 6 sections with idea of lowering 
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two-point recording pyrometer on each 
oven. One couple should be _ placed 
in the corner farthest from the firebox 
near the floor, this being the coldest 
part of the oven. The other couple 
should be located next to the firebox 


on a level with center of the top pot, as 


this is the hottest part of furnace 

It is of course desired to keep the 
temperature of the hottest point as 
low as. possible while maintaining 
proper annealing conditions at the 
coldest point. For the hot point 1700 
degrees Fahr. is satisfactory, but no 
serious warping will be found if the 
top temperatures do not exceed 1800 


degrees Fahr. 


Some of the readily apparent advan 
tages of annealing without packing ar« 


that dust in the annealing room is re- 


duced; labor is saved in loading and 


dumping the pots, also in the tumbling 


and sand-blast departments, as castings 


are almost clean when received; and 


less fuel is required and the oven is 
quicker be 


brought to temperature 


cause there is no packing to be heated 


Lamp Base 


them into place and then pushing them 
toward the wall of the mold afte: 
the shoulder on the core cleared the 
shoulder on the pattern. The corebox 


sixth of the 
the 
impressio1 


was made by inclosing one 


circumference of 
taking a 


outside patter! 


in a frame, plaster 
the 
the 


internal 


and ad 
The 


end 


adding necessary thickness 


radial lines 


the 


edges on 
bolt 


were 


justing 


three lugs on large 


of the casting formed by a_ loose 


cores omitted 
The 


longer 


three and 


others 


piece used on 


trom the corebox 
inch than 


the 


wa made 1 


the pattern at small end and 


large end, but 


that the 


2 inches wider at the 


we realized afterward large 


print should have been made wider 


around. 
the full 


probably 3 inches all 
A wood 


the 


coreprint size ot th 


end nailed t 
the 


print 


core at small 


the 


was 
which plaster 
This 
the 
revolved. 
the 
in the following 

Che first 
2 loose piece as shown at 4 1, to 
After had the 
removed and ring 


frame on patter 


was swept was provided 


center on which th 
The 
small 


with a pin in 


sweep molding, 


shoulder, on end was formes 


manner 
sweep was employed wit! 
form 
dried, loos¢ 
the 


swept in 


a seat. this 


piece was form 
the 
ring, 

the 
to facilitate its withdrawal 


The AA 


able manner so 


ing shoulder place 
This 


tions in 


was 


later was cut into fave se 


Fig. | 
mold 


manner indicated in 
into the 
marked in a suit 


the 


was 
that 


section 


molder should 
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draw it first and each of the sections 
was provided with a large block of wood 
in the plaster to facilitate han- 
These blocks were provided with 


bedded 
dling. 
a number of projecting nails on one side 
to reinforce the plaster and on the front 


side with a rapping hole by which to 
loosen the pattern from the sand. The 
sectional view of the sweep 4 2, shows 
a piece of board about 12 inches long 


fastened to the bottom. This piece rides 


on the board on which the pattern is 
swept and keeps the sweep true and 
perpendicular as it is revolved around 


the spindle. 
The shop usually employed 50 molders, 


but at the time this job came in the 
only men working were two molders, 
the cupola tender and the foreman. A 
small homemade cupola, 12 inches in- 
side diameter, furnished all the metal 
required for the light intricate castings 
on which they were engaged. To se- 
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cure an ample supply of hot iron we 
decided to take a small heat off in the 
regular cupola and pour all four cast- 
ings from the one ladle. 

A number of square flasks 3 x 3 feet 
were assembled to make the four drags 
which then were rammed and _ rolled 
over. The plain flat copes were rammed 
on a board. A gate pin was rammed 
in each of the four corners of the cope 
and after the cope was tried on _ the 
drag, a pinch of flour served to show 
the location of the gates in the drag. 
Three branches were cut under the bear- 
ing surface of the core at each corner 
Under ordinary circumstances a_ bull 
ladle would be employed at each corner, 
but in this instance, for lack of help 
to handle the ladles, we built a basin on 
the cope leading to the four upright 
gates and poured the casting from a 
crane ladle. 

An iron plate under the small, or bot 
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*tom print, served to support the cores 
and also facilitated sliding the cores 
forward into place. With only 16-inch 
thickness it is apparent that setting the 
cores was a delicate operation. We 
found that the l-inch core bearing 
around the top was not sufficient to sup 
port the heavy overhanging cores and 
had to insert stem chaplets supported 
from the sides of the flask. To make 
room for setting the last core we filed 
away one edge of the first core and 
the adjacent edge of the sixth core and 
filled the gap with a narrow core made 
by placing 2 stop-off strips in the core 
box. The joints of all the cores were 
daubed and the space inside the as 
sembled cores filled with rammed sand 
After the castings were poured we 
removed the copes, dug out the centers 
and cut away the cores at two opposite 


points to permit contraction of the 


casting 





electrodes were used 





of brass pipe through which the electrolyzing current 

passes from a small low-voltage motor-generator set, 

( The beakers containing the solutions to be analyzed, 

which are the ordinary 240 cubic centimeter type, are 

held by springs on wood pulleys. The pulleys are re- 

volved by small fan motor, D, which has a speed of 

approximately 1600 revolutions per minute As the speed RAPID DETERMINATIONS ARE MADE ELECTROLYTI( 

of this motor is excessive a counter shaft is used to ALLY USING EQUIPMENT WHICH REVOLVES 

reduce the speed of the beakers to 160 revolutions per THE BEAKER 

minute \ greater speed would cause the liquid in the : 

Ee NR at The rheostats control the current on the entire line 

and as the electrodes for each solution are run in 

The motor-generator set consists of a 110-volt, 60 parallel they all have the same voltage Thus nickel} 

cycle, single-phase motor, and a_ 15-volt 10-ampere leterminations which are made with 6 amperes and 14 

generator. [he current is regulated by a sliding resis- volts cannot be made at the same time as copper de 

ance, B, and a rheostat attached to the panel under- terminations for which 1 ampere and 2 volts are used 

neath the sliding resistance. The rheostat is operated If only one copper determination is made the current 

by the knob shown in front of the panel. The am- must be cut down to 1 ampere while if three copper 

meter 1s also on the rheostat panel, being part of the determinations are run simultaneously the rheostats 


motor-generator set. The volt 


FFICIENT electrolytic equipment for determining 


copper and lead in brass, and nickel in steel, used 


by Frank H. Cole, chief chemist, Walworth Mig 
Co., Boston, is shown in the accompanying illustra 
tion. By stirring the solution through’ revolving 
the beaker copper and lead determinations in_ red 
brass are made simultaneously from the same solu 
tion in an hour and a half. A half-gram sample in a 
nitric acid solution is used. In making nickel de 
terminations the nickel is deposited on a platinum 
electrode, the other electrode being a passive iron 
wire In this determination the solution is strongly 
ammoniacal, containing about 20 per cent by volum« 
of ammonia Che time necessary for the determina 
tion using a_ half-gram sample about an hour 
Thus determinations are made much quicker than 
where no method of agitation is used and in about 
the same time as would be required if revolving 


The electrodes are held by clamps attached to pieces 


meter is 


Electrolytic Apparatus Proves Efficient 


shown at 4. must be 





regulated to 


furnish 3 amperes 














aking Centrifugal Casting 


Method of Producing Hollow Metal Objects Is Described—-Uniform Cooling of Poured 
Metal Makes Manufacture of Thin Tubes Possible—Believes Process 


May Be Applied to Plate Making 


ENTRIFUGAL castings of 
metals is an old art but did not 
assume importance until the 
last decade Since then, how- 
ever, while it did not attract much 
notice, its progress has been rapid. It 
has already become a factor in such 
industries as the manutacture ol papet 


mill rolls and railroad car wheels. It 1s 


today the most vital problem before the 
makers of cast iron pipe in the Unt- 


ted States, and, with the most recent 
developments, promises to revolu- 
tionize the two most profitable lines 
of the steel industry, that is tubular 
goods and plate manufacture. In the 
present article it is intended to des- 
cribe the process of centrifugal cast- 
ing of hollow metal objects. However, 
the field of centrifugal casting is far 
more extensive. This process ‘has been 
applied successfully in the produc- 
tion of nonmetallic tubes, such as con- 
crete pipe. It has been used also for 


the production of solid castings by lo- 
of a 
small 


cating the molds around the rim 
to a 
af 


largely 


wheel, and also 


the 


spinning 
in- 
to 


extent for production solid 


gots by a process similar 


the above 

The field of application of centrifu- 
gal casting is far more extensive than 
is generally realized and is already 
worked on a large scale. In the first 
place, centrifugal casting is a cheap 


I 


method of producing goods of certain 


shapes, namely, those having a hollow 


interior symmetrical about an axis 
passing through the tbody of the 
casting, whether concentrically or ec- 
centrically. The advantage of such 
methods lies in the fact that with pro- 


per equipment a large number of units 
can be produced with comparatively 
little labor and without the use of 
cores, and that a greater homogeneity 


ould be ob- 


During 


of metal is secured than « 


tained 


+] 
le 
t 


with ordinary casting 


war several concerns employed 


this method, for example, for the pro- 


duction of piston rings for automo 

Fron pap which was presented i the 
meeting the American Society of Mechanical 
Engineers at Atlanta, Ga., May 8-11. The author 


3 issoc! 
West 
connected 

Broadway, 
centrifugal 
suthor, wa 


rue Fk 


editor Mechanical Engineering, 29 
Thirty-ninth street, New York, and is also 
with the Centricast Tube Corp., 61 
New York An early description of the 
casting process, as developed by the 
described the Oct 1, 1991 i 
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sne of 
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bile engines, and even now some estab- 


lishments continue to use it for that 
purpose, 
The Sandusky Foundry & Ma- 


chine Co., Sandusky, O., employs cen- 
trifugal casting to produce bronze pap- 


er-mill rolls and _ propeller’ sleeves 


which would be much more expensive 


and probably less satisfactory if cast 
in a stationary mold The Stokes 
Casting Co., Ltd. Mansfield, Eng- 
land, has used the same method for 
making cast iron liners for aluminum 
cylinders of internal combustion en- 
gines of such a small thickness and 
high grade of metal as could not be 
duplicated by any other process ex- 
cept machining, and at a price only 


a small fraction of what a machined 


tube would have cost 

Put Process Production Basts 

In the field of cast: iron pipe cen- 
trifugal casting is in a fair way to 
displace sand-molded pipe _ entiirely 
The method of centrifugal casting of 
cast iron pipe has been developed pri- 
marily by a Brazilian engineer, Dimi- 
tri Sensaud DeLavaud, and has-been 


extensively employed in England, Can- 


ada and Japan. Some months ago 
the United States Cast Iron Pipe 
& Foundry Co. of Burlington, N. J., 
one of the largest manufacturers of 


cast iron pipe in the world, acquired 
the DeLavaud patents for America 
and are going into the manufacture of 
centrifugally cast iron pipe on a 


large scale. It is stated that they can 
600 
and the 


400 lengths wit! 


make lengths a day with 25 men 


centrifugal process, as against 
80 men by sand mold- 


ing, in addition to which centrifugally 
cast pipe is roughly 15 per cent strong- 
er than sand cast 


Another development in centrifu- 
gal already become 


the 


which has 


casting 


of commercial importance is man- 


ufacture of railroad wheels as carried 


on in this country, for example, by 
the American Steel Foundries, The 
idea itself is not new and there are 
English patents describing it dating 
back to the early sixties In 1882, 
Webb, speaking before the Iron and 
Steel institute stated that at his 
works in Crewe he was casting steel 
wheels and making them sound by 


casting them on turntables. This was. 
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however, a fairly crude process app 


cable only to plain steel. As cast ce 
trifugally by the American Ste 
Foundries, the wheel has a manga 
ese steel rim and a soft steel 


li- 
n- 
e! 
n- 


hub 


and spokes, the depth of penetration of 


being 


the 


Considering 


manganese in rim 


at will. the difficulty 


casting such an article as a 


without rupturing it during coolin 


regulated 
of 


wheel 


g, 


the development is of considerable en- 


gineering interest. 


Of late, centrifugal casting acquired 
a further importance in the develop- 
ment of a method by which tubes and 
hollow billets were successfully cast 
of such metals as monel metal and 
alloy steels, which can neither be cast 
into) =6thin-wall) tubes) nor pierced 
the ordinary methods. Recent develop 
ments in the art are such as to open 
really great possibilities for the fu 
ture, a matter which will be discusse: 
in a later part of this paper 

The art of centrifugal casting oi 
hollow metal objects is quite old ar 
has been practiced on a commer 
cial scale since the beginning of the 
last century. The earliest Englis 
patent of Eckert dates as far bacl 
as 1809 and the earliest American 
patent to Lovegrove was wssued in 
1848. At about the same time Andrew 
Shanks, in London, England. begat 
to make cast iron pipe 12 feet long 
and 3 inches in diameter by pouring 


molten metal into a spinning wrought 
iron mold. His process was describe 
in America in the Scientific American 
of Dec. 1, 1849, ad it is of interest to 


note that in its basic 
Shanks 


any 


design the machine does 


differ in way from the great m 


jority of machines 
this 


mold in day. 


Rotation Clears Steel of Air 


Attempts were made at an early dat 
to apply centrifugal 
the 


of 


casting to ing 
to 


metal 


making with view 
the 


Tresca, in a 


the quality and, f 
M. 


Institution 
states 


example, paper bi 
Mechanical E 


most 


of 
the 
had 


bubbles 


fore the 


gineers, that remar! 


able instance that he met with « 


freedom from air was in t 
manufactur: 
Works near Ne 


department of Nievré 


of a 
at the 


case bessemer rail 


Imphy Iron 


the 


features of 


4 


working with a col 


improving 


~, 
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and he had ascertained that the meth- 
od adopted at these works was to 
pour the molten metal into a revolving 
vessel driven at a considerable speed 
so as to clear the steel of air by rapid 
rotation. This method proved effec- 
tive in practice in freeing the steel 
from the minute air bubbles which it 
contained on leaving the converting 
vessel or the melting pot. 

A survey of the literature and of the 
numerous patents issued on centrifu- 
gal casting in this country and in 
Europe, would indicate that practical- 
ly all the essential features were cov- 
ered by patents issued prior to the be- 
ginning of the twentieth century, with 
the exception, however, of those deal- 
ing with the temperature control of 
the metal, which is a new feature. It 
would appear, therefore, that with the 
exception of minor details and one or 
two features in special casting proces- 
ses there is no reason why any good 
engineer could not design and operate 
machine with a 
mold without 


a successful casting 


nonheated or noncooled 
complications. At 
might be well to 
the fact that the basic 
the general process are 
makes have 
fea- 


running into legal 
the same time, it 
realize that 
features of 
who 
minor 
protect 


Because 


already free those 


developed some of the 


few 
tures particularly anxious to 
their patent rights in them. 


of this a general, familiarity with the 


patent situation is desirable to avoid 
involuntary infringement by using 
some minor details such as, for in- 
stance, a particular type of pouring 
spout that has been covered by a 
patent 


Mechanics of Centrifugal Casting 


In the first a clear distinc- 
should be 

with the 
vertical 
mediate case of an_ inclined 
casting’ about a_ horizontal 
metal is distributed symmetrically 
about the axis of if the 
axis of rotation coincides with the axis 
of the spinning unit, a tube of 
form produced for 
entire length of the mold. If a 
tical axis is used it is obvious that 
the external wall of the casting fol- 
lows the shape of the mold while the 
interior of the casting forms a para- 
boloid of revolution, the elements of 
which depend on various factors. In 
casting with the inclined axis the 
same general principles apply with 
the further complication that the ele- 
mentis of the inside paraboloid of rev- 
olution are also affected by the angle 
of mclination of the axis to the true 
horizontal. 

The usual way of casting is by in- 


place, 
between casting 
and with 
the inter- 
axis. In 
axis the 


made 
horizontal 


tion 
made 
the also 


axis and 


rotation, and 


uni- 


the 


ver- 


thickness is 
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troducing molten metal into the spin- 
ning mold. Where the chilling of the 
metal is extremely rapid, as for ex- 
ample, in casting cast iron pipe against 
a water-cooled chilled mold, it is im- 
perative to use a movable spout, the 
latter sliding at a certain predetermined 
rate so tthat by the time the nozzle 
discharging the metal comes out of the 
mold the entire pipe is completed. This 
is the process employed by DeLavaud. 
Other manufacturers working with the 
cold mold have attempted to secure 
the same results by what is 
trough spout, which is 
a trough imto which 
of the casting is 
rate. The trough is 
discharges the suddenly, the 
metal falling on to the 
mold at such a rapid rate that a pipe 
forms before the had time 
to chill. Hitherto this process has met 
only indifferent 

A better result has been achieved on 
comparatively short castings, however, 


known 
really 
metal 
poured at a rapid 
then tipped and 


as a 
the entire 


metal 
the walls of 
metal has 


with success. 


by the use of a ledge spout, the spout 
ending in a flat ledge along which the 
metal the length of 
the casting Finally where a_ hot 
mold is used, an ordinary short spout 


can flow entire 


is employed, the metal distributing it- 
self throughout the mold longitudinal- 
ly under the 
pressure or 
duced by centrifugal action. This ar- 
rangement with the 
cold mold for reasons explained in the 
appendix. 


one of components of 


centrifugal yressure pro- 
g ] 


cannot be used 


In centrifugal casting the distinction 


should be clearly made between job- 
bing work and mass production. For 
the former, clay molds in iron cases 


have been used practically exclusively 


as it would not pay to make a per- 


manent mold for only a few castings. 
When it produc- 
tion on a tonnage basis, such as tub- 


comes, however, to 
ing or pipe, a permanent mold is prac- 
tically the only feasible way of doing it. 
Crucible graphite or zirconium tubes have 
been successfully used for castings not 
in excess of 3 feet but when it comes to 


length 


longer gth, metal molds are to be 


preferred. Fairly successful results 


obtained with chrome-nicke! 
it 4s that 
the material finally adopt- 


have been 
alloys 


this 


though not expected 
will be 
ed, as enough work has been done al- 


ready on the production of cast tung- 


sten to make it certain that a mold 
of this. still rather mysterious ma- 
terial will be available within a com- 


parative short time 
Various Supporting Methods Used 


Several methods are used for sup- 
porting the mold in the spinning bench 
depending on whether the mold is 


a permanent fixture or removable and 
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also depending on the size of the 
mold. Where the mold its a_ per- 
manent fixture as it is today wherever 
a cold mold is used, any kind of 
bearings, providing they are substan- 
tial enough, may be used. With 
movable molds the conditions 
somewhat different, 
the mold is heated to a 
perature. It will be shown later 
the temperature of the mold at 
time of pouring the metal 
as high as 2000 degrees Fahr. Where 
extremely hot molds have to be used 
the arrangement must be such that the 
stresses on the mold could be reduced: 


re- 
are 
especially where 
high tem- 
that 

the 


may be 


to a minimum, and that the mold 
could be rapidly and easily inserted 
into the machine and extracted there- 


The matter of 
importance in 


from. stresses is of 
of the fact 
that, especially in large machines, the 
bursting stresses due to the action of 
centrifugal 


great view 


are of such 


the 


force magni- 


tude as to serious 


require most 


consideration. 


Explanation of Spinning Bench 


The 


movable 


bench for 
molds as 
works on a_ comparatively 
the mold 


rotating on 


spinning such re- 
Fig. 1 
simple 
held in a 
rollers on which 
the pressure is adjusted by the wheel 
and screw shown at the 
A-frame. This not 
method of the 
addition to except 
small 


shown in 
principle, being 
barrel 


the 
the 
mold, in 
for the 
not suf- 
The barrel construction shown 


top of 
does show 
supporting 

which, 
three rollers 


sizes, are 


ficient. 


in Fig. 3 is far more suitable for 
use with hot molds. Here the barrel 
consists of a steel shell, 6, as shown 
in Fig. 1 which may be an extra 
heavy steel pipe, but in sizes above 
12 inches has to be made as a spe- 
cial casting. At four to six places 
symmetrically spaced along the inner 
circumference of the shell, steel strips 
tapered at m and m and with faces 
machined to the same radius as that 
of the internal surface of the shell, 
are screwed on or riveted on. The 
strips are provided with truncated 
slots as shown in the figure, and in 
these slots move the keys or gibs oa, 
the cross section of which is shown 
by k and jy which indicates that 
the face 7-k is of the same _ width 


from one end to the gib to the other, 
but the height of the trunk varies. 

It is 
four 


obvious that as 


long as the 
gibs through the same 
distance longitudinally in their tapered 
beds, the faces of 
main parallel 
inclosed 


faces will 


move 


will 
other but 
tangent to 
in diameter with 


the gibs 
to each 
cylinder 

vary 


re- 
the 
those 
the 


position of the gibs. 
The operation of the machine described 








462 


therefore in detail follows: The head, 
designated as 4, is opened and the gibs 
pulled out a little way until the tan- 


about %-inch larger 


gent cylinder is 

than the external size of the mold. 
The mold is then inserted, preferably 
without touching the gibs, until it 


comes to bear against the abutment 
ring, ¢, to which all the gibs are at- 
tached, for example, by hooks, f 

As the mold presses against the 
abutment the latter recedes and car- 
ries with it the gibs, which by moving 
in their tapered beds gradually con- 
tract until they come to grip the 


mold, and they may be made to grip it 
as hard as desired simply by exerting 
sufficient the abutment, e, 
which may be done through the block, 


the 


pressure on 


g, by screw h. 


Shrinkage Determines Mold Type 


of this 
the fact that, 
the mold automatically finds its 
own center; that it is 
supported all along its length, a mat- 
ter of great importance when we come 


advantage 


The 


construction 


important 
lies in 
first, 


and, second, 


to deal with the bursting stresses in 
the mold. Whether a solid or a split 
mold should be used is a matter de- 
termined primarily by the shrinkage 
condition of the metal of the castings 
and the metal of the molds. Where 
the shrinkage conditions are such that 
the casting comes out of the mold 
easily, that is, where it contracts 


quicker than the mold, a solid mold 
may be used, but where the shrinkage 
ex- 


the 


conditions do not guarantee easy 


traction of the casting, or where 


shrinkage conditions are nonuniform 
the use of a split mold has been found 
advisable. Such moids are usually 
split longitudinally and the question 
of the best method for holding the 
two parts together is far less simple 
than it appears at first sight. There 
are numerous patents showing the two 


the mold held together 


actual 


plit parts of 


bv bolts In construction, how- 
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is entirely unsuitable as may be shown 

by the following simple calculation. 
Assume that a standard 6-inch pipe, 

weighing 20 pounds per foot is being 


cast in a mold 6 inches jnside and 
88 inches outside diameter, weighing 
100 pounds per foot and that the 
spinning speed is such that’ each 
pound of metal exerts a_ centrifugal 
stress of an average of 100 pounds. 


The total stress per foot of length of 
mold is, therefore, 120 x 100, or 12,000 
has to be 
are two 


and this stress 
borne at the bolts. If 
bolts per running foot of mold, each 
bolt 6000 tons. Accord- 
ing to Handbook to carry 
bolt, cold, would 
inches in diameter. 


pounds, 
there 


has to carry 
Machinery’s 
the 
13 
bolt 
wall 1%-inches thick, 
but 
which is the 
mold may 
mold proc- 


such a_ stress 


have to be 


Even such a would be impossi- 


ble to put into a 
been assumed above, 


which has 


at 2000 


temperature 


degrees Fahr., 
the 
have to the hot 
ess of a centrifugal casting, the metal 
of tne bolt has not more than 20 per 
cent of the strength that it had when 
cold. This that either bolts of 
prohibitive size would have to be steel 
or the operation of a split mold held 


at which 


work in 


means 


together by bolts would be extremely 


danyperous 


To meet this condition the mold 
shown in Fig. 2 has been developed. 
This mold has side lugs machined in 
such a manner that when the two 
parts are put together a tapered struc- 
true, such as d, is obtained, and dove- 
tail pieces, c, are provided to engage 
with the taper d. It is obvious that 
when the dovetail piece, c, is driven 
hard over the lug taper, 4, it will hold 
it tight. Furthermore, both the lugs 
and the dovetails can be made within 
reason practically as heavy as desired, 
so that a good factor of safety can 
be provided to take care of bursting 


stresses in the mold. To close or open 
the mold, it 
to the 
ind by means of a sim- 


is only necessary to apply 


pressure dovetail piece or give 


1 lirht blow, 
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FIG. 1—CROSS SECTIONAL VIEW OF HEAVY-TYPE SPINNING MACHINE USED 


WITH 


REMOVABLE 
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applied to all the dovetail pieces on the 


mold at once. 
Such a_ construction diagrammati- 
cally is shown in Fig. 2. It is  ob- 


that 
the mavrhining of the 


vious, however, the presence of 
the makes 


mold to a true cylinder expensive, if 


lugs 


not impossible. Because of this, in- 
stead of machining the mold 
to a cylinder, a number, = such 


as four, of flat faces are planed on the 
mold, the location of the faces being 
such that they would be distributed 
symmetrically around the longitudinal 
axis of the mold and that they should 
be tangent to a circle described with 
the point on the axis of the mold as a 
center. arrangement is com- 
paratively easy to carry out and it 
gives an excellent support for the mold 
Lesides providing a structure of good 
dynamic balance properties. 


Such an 


Must Withstand Vibration 
As regards the foundations and 
bearing for centrifugal casting ma- 
chines no special design need be de- 
scribed here, but it should be most 
clearly and strongly emphasized that 


both the bearings and the foundations 
should be of 
and most substantial design. 
chine in centrifugal 
to quite violent strains and 
is properly built it is apt to get into 


proportions 
The ma- 


generous 
casting is subject 
unless it 


sooner or later 
effect. The 
knows of a case in an American plant 


vibrations which may 


have a dangerous writer 


casting machine 
built 
actually 


centrifugal 
ditch 
ruggedness 


where a 


located in a and with in- 


sufficient jumped 


out of the ditch during operation and 


endangered the lives of those around 
it. With steel and concrete amply 
available there is no excuse for such 
practices. 

Up to about two years ago little 


work, as far as the writer knows, had 
been done successfully on the problem 
of casting centrifugally comparatively 
thin sections, say, under 34-inch, in such 
metals as steels, or monel metal and in 


lengths beyond 3 feet. On the other hand 


large castings in brass, bronze, cast 
iron and even steel have been made 
with considerable success. The reaso: 


in the failure to understand 


the thermal conditions in the mold and 


for it lies 
the process underlying the freezing o 
the metal. 
There is a basic difference between 
casting in a stationary mold and in a 
spinning mold. In making castings in 
the 


ingot or a 


whether it be a_ simple 


casting from 


former, 
complicated 
pattern, the foundryman has means to 
provide for the escape of gas from the 
metal and for taking care of the cavi- 
contraction in cool- 


ties produced by 
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ing. In a casting from a pattern, sink 
heads are provided, while in an ingot 
casting the top of the ingot acts as a 
sink head, in addition to which spe- 
cial methods such as dozzling may 
be used to keep the top of the ingot 
hot as long as possible, and increase 
the efficiency of the ingot top in per- 
forming the functions of the sink head 
in molds. In both cases the foundry- 
man is prepared to discard as defec- 
tive a certain part of the casting in- 
cluding the ingot head, risers and sink 
heads and his skill lies partly in re- 
ducing the quantity of discard as far 
as possible and especially in directing 
the process so as to restrict the pres- 


ence of defective metal to the parts 
which he is prepared to discard. 
Casting Cools Uniformly 
In centrifugal casting, however, there 
is no riser or anything correspond- 
img to the ingot top, and the 
cooling proceeds essentially at a wuni- 


form rate all along the length of the 
tubular shape. It is obvious, especially 
in tubes of small diameter and con- 
siderable length, such as 6 inches out- 
side diameter feet long, that 
the heat must be ex- 


tremely small, because the entire inner 


and 16 
loss of inward 
air cylinder is surrounded by metal at 
approximately the temperature. 
Heat is therefore lost mainly outward 
to the mold and through it to the 
air. As a this, the part of 
the casting in immediate contact with 
the mold chills first. The problems 
with which the “centrifugal” foundry- 
the 
confront the 
molds, 
get rid of the 
take 
re- 


same 


result of 


man has to deal are essentially 


same as those which 


man pouring into stationary 


and 


occluded 


these are, first to 
second, to 


As 
slags, it 


gases, and, 


care of contraction § cavities. 


gards_ occluded and 
would appear at 
to those familiar with such centrifugal 
that 


automati- 


gases 


first sight, especially 


processes as cream_ separation, 


' 


they would be eliminated 


cally; pure metal, being heavier than 


either slag, or metal containing gases, 


should be thrown to. the outside, 
against the wall of the mold, while 
all impurities should go to the inner 


wall. This does actually happen, pro- 


viding one condition is satisfied, and 
that is that 
and it should be remembered in 
that this 


fairly 


time is available; 
this 


sufficient 


takes 
because 


connection separation 


place at a slow rate 
of the great viscosity of molten steel. 

The second problem is that of cavi- 
the 
ef contraction in cooling. As 
of the casting in im- 
with the chills 
so, it and 


casting as a result 
stated 


ties formed in 


above, the part 


mold 


contact 
doing 


mediate 


first. In contracts, 
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FIG. A VARIATION OF 


MOLD HELD 


if left to itself, might easily form con- 
cavities and thin spots. How- 
the rest of the metal is still 
in a liquid state, it is projected with 
a pressure at the rate of say 100 
pounds per pound of metal, against the 
chilled layer, and _ fills all possible 
cavities with an efficiency many times 
greater than can be obtained with 
sink heads in stationary casting. To 
obtain the same results in a stationary 
mold, it would have been necessary to 
into the sink head 99 pounds of 
pound of metal in the 
casting. This again  presup- 
poses, however, that the cooling pro- 
ceeds at a fairly slow rate, and enough 
available for each succeeding 
layer to take of chill conditions 
in the preceding layer. In cold-mold 
which means with 
only to take 


traction 
ever, if 


put 
metal for every 
actual 


time is 
care 
centrifugal casting, 
a mold warmed enough 
off the chill, 300 to 400 degrees 
Fahr., temperature conditions do not 
favor slow cooling, which is one of the 


say 


reasons of the many past failures to 
produce thin-wall steel tubing by cen- 
trifugal casting. On the other hand, 


excellent steel tubes both plain carbon 


and nickel alloy have been produced 
with diameters ranging from 10 inches 
and thicknesses up to 3% 
inches. In latter is so 
comparison the 


that 


wall 
the 
metal in 
area in contact 
enough time is available to produce a 


up, 
case ‘there 
much with 


with the mold 


segregation of impurities in- 


the 


good 


ward before inner wall freezes. 


Mold Is Highly Preheated 
It would appear, therefore, that the se- 
cret of producing centrifugally thin metal 
castings under ™% inch lies in establishing 
conditions under which the cooling of the 
molten metal would proceed at a fairly 
slow rate. This of course applies only to 
such metals as steels and monel metal, 
but not to 
by different 
this 
preheating the 
the 
itself, which 
to 2000 
monel metal castings. Under 
ditions a 3/16-inch takes about 45 
to 60 seconds to harden entirely, which 


is sufficient to produce clean metal. Cast- 


which is governed 
conditions. In the 
accomplished by 
temperature 
the metal 
say 1600 


and 


bronze, 


has been 


mold to a 


process 


close to melting point of 


vary from, 


Fahr. 


may 


degrees for steel 
these con- 


wall 


THE MACHINE 
TOGETHER BY 


Cammerr 


SHOWN IN FIG. 1 HAVING A SPLIT 


TAPERS AND DOVETAILS 
ing in such extremely hot molds is a 
rather novel procedure and at first one 


might anticipate trouble due to oxidation 
the diffi- 


culty of handling big molds conveniently: 


and warping of molds and the 


Few Encountered 


Difficulties 
As a matter of fact, however, with 
proper equipment it offers comparatively 
few difficulties. The 
dation of molds is 
using proper alloys, 
a_nickel-chrome 
The latter is 
commercial scale. 


question of oxi- 
taken 


such as 


care of by 
alloys of 
cast 


base or tungsten. 


being done on a 


The question of warp- 


not yet 
ing is taken care of partly by the same 
use of proper alloys, but mainly by the 
extremely and 
facilities 


molds 
them 
transter 
this 
properly 
length 
very 


substantial 
handling 
the 


use of 
proper 
tween 
table 


for be- 


the casting machine, 
the 


molds 


and furnace. In all han- 
dling, the 
supported 
either by carrying 
heavy horn extending 
the mold to the 
supporting the 
length. 
The 
lows: 
both at a 
heat, are rapidly pulled out from the cast- 
ing 
is known as a 


have to be 
the 
them on a 


throughout entire 


from one end of 


other or in a cradle 
mold throughout its 
method of operation § is as fol- 
The mold with its casting inside, 
temperature well above white 
what 


the 


machine and carried over to 


transfer table, where 
casting is pushed out of the mold by a 


While the 


is going to the proper rolls or 


hydraulic plunger. casting 


benches, 


the mold itself is coated inside by a 
protective layer and carried over to a 
reheating furnace. The furnaces used 
in this connection do not differ essentially 
from the billet-heating furnaces in tube 
mills. The mold coating is intended 
to protect the metal of the mold from 
coming into direct contact with the 


molten metal of the casting and need not 


be more than, say, 1/64 to 1/32 inch 


thick. It consists of some _ refractory 
material like alumina, zirconia, kaolin, 
electrically calcined magnesia, or the 


like. Ejther with addition 


of solvent naphtha or 


pitch some 
clay may be used 
as a binder, the former being preferable 
as it contains no The 
may be applied either by a 
through a compressed air gun. 
The table 
cannot be described here 


coating 
swab or 


water. 


above 
lack 


cumber- 


transfer referred to 
owing to 


of space. It is a somewhat 
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some piece of apparatus which may 
weigh from 2 to 10 tons, depending on 
the sizes of the castings handled, and 


is a practically self-contained unit oper- 
ated from a cab by pulling a series of 
after another. 


of Hot Mold 


levers one 


A pplication Castings 


The particular feature that determines 
the hot mold 
centrifugal casting is the abiluy to pro- 
thin 


field of application of 


comparatively 
length, 


duce cast shapes of 


metal down to %-inch in great 


with our present knowledge of the art 


One of the first applica- 
the pro- 


up to 20 feet. 
that 


duction of 


tions comes to mind is in 
seamless tubing. 


Hitherto the principal tonnage ot seam 


less tubing has been made by the Man- 
nesmann piercing process and its  vari- 
ations Essentially this process consists 
in imparting such a twisting motion to 


break 


motion is set up by 


a steel billet as to down its cen 


T his 


means of obliquely placed rolls or disks. 


tral fibers. 


There are several objections to this proc- 


ess. In the first place whilt it does 
pierce high grade mild steel or Muntz 
metal billets, it stresses the central part 


of the billet far beyond its elastic limit. 
While this 


seriously the tensile strength of the fin- 


apparently does not affect 


ished product after ithas been cold drawn 
or hot rolled, there is good reason to be- 


lieve that it imoairs the resistance of 
the metal to corrosion, the latter, as 
we know now, being particularly active 
in the case of metals stressed up to or 
beyond the elastic limit. 

Furthermore, the Mannesmann process 


is not at all applicable to meta!s which 


are either extremely tough or brittle. 


Thus, all attempts to produce commer- 


cially by the Mannesmann process, hol- 
low billets of either monel metal or ad 
miralty brass have so far failed. Not 
only that, but the Mannesmann process, 
by its very character is limited to the 


production of comparatively small size 


not in excess of 6 inches in diameter; 
while experimentally larger sizes have 
been made, the 6 inch limit has been well 
established for standard commercial 
grades. It is obvious that as we go up 
in sizes, the piercing mills used in this 
process rease im _ cost with = great 
rapidity and as the cost of even a small 
Mannesmant ill easily rut into SIX 
figures, the « t the bi ( becomes 
I ibitive atte: issing a certain limit, 
which is around inches 

\t the same time there is a demand 
for larger sizes « tubing of greater 


} 


strength than a_ sing welded joint can 
give and this is where the most obvious 
field of hot mold centrifugal isting 
appears. With this process, tubing in 
extra heavy and double extra heavy 
thicknesses can be easily produced In 
sizes up to 24 inches in diameter at a 
cost per ton that can compete with plain 
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tubing and it is considerably lower than 


double welded tubing such as used ior 
hydroelectric installations 

The next field of application in con- 
nection with steel tubing is in standard 
sizes from 6 to 14 inches up, where 
welded tubing is now used exclusively. 


produced in two ways: 
billet of wall 
that of the 


and either cold drawing or 


Such pipe can be 
First, by casting a hollow 


thickness two to three times 
finished pipe 
hot rolling it to size. In such a case the 
billets cast would be roughly 8 to 10 teet 


long so as to have about 22 feet in the fin- 


ished pipe, barring cropped ends. The 
other method is to cast the pipe direct 
with only a slight excess of wall thick- 
ness and then to give it one pass be- 
tween straightening rolls over a_ ball, 
so as to reduce the diameter and wall 
thickness to exact size with standard 
tolerances, and give the exterior and 


interior walls a_ finished appearance. 











From data now available it would ap- 
pear that the final cost of both kinds 
yy 7) 

, Oo A 

l — 

FIG GIBS AND BEDS OF THE SPIN 
NING MACHINE SHOWN IN FIG 

is aproximately the same and is_ weli 


within the range at which centrifugally 


cast steel pipe can price 


pipe. 


compete in 


with welded 


417 ‘ IJ Be y ) aaa 
Vaterial Handling 1s Reduced 


It is only natural that this should be 
so. In pipe manufactured by the stand- 
ard processes, steel is cast in_ ingots, 
which, after cropping and _ several 
thermal and mechanical operations, «: 

olled into skelp. The skelp goes to a 
pipe mill, heated to red heat and 
rolled to bev edges aitet which it 1s 


nt through the bending rolls. It is 


next reheated to welding heats and in 
succession passed through welding rolls 
sizing rolls and _ finally straightening 
roll Each ot these operations 15S done, 


of course, by ropriate machinery 4d 


veloped to a markable high state of 
perfect but nevertheless each opera 
tion adds its mite to the final cost of 
the article, and this mite is not incon 
siderable in view of the immense ton 
nage produced. In centrifugal casting 
the metal is poured into the mold which 


corresponds to casting the 


then 


ingot, and the 


casting ready to go to the final rolls 


which can be done without reheating. 
There is at least 50 per cent less han 
dling of material in centrifugal casting 
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than there is in marking pipe by welding 
and such a difference cannot help being 
reflected in costs. 

Some Distrust Prevails 


In this connection it might be well 


to mention one of the psychological fac- 
tors which 


with centrifugal 


concerned, and that is, 


casting is 
} 


the not unfounded 


distrust of users of metal products to- 
wards castings, especially those in thin 
sections. Such castings cannot be pro- 


duced commercially in a stationary mold, 


and steel castings in a stationary mold 


as made today generally are of such 


physical properties as to be usable only 


where they are not subject to compli- 
cated stresses and where an extremely 
high factor of safety can be provided. 
Wherever the stresses are high and es- 


pecially uncertain and the factor of safe- 
ty is not more than ample, no engineer 
but will insist 
on either a forging or a piece machined 


today will use a casting 


or hot rolled. 

This not unfounded distrust of cast- 
ings is due to the fact that in either 
the sand casting or chill casting the 
temperature conditions in the metal are 
uncontrollable, with the result that one 
part of the metal may be entirely dif- 
ferent from the other in its physical 
properties, such as hardness and crys- 
talline structure, and there is no guar- 


antee that two castings made under ap 
parently the same conditions will be en- 
tirely alike. There is too much _in- 


dividuality in ,products cast in stationary 


molds to make them suitable for en 


failure 
mod- 
erate factors of safety may be employed. 


gineering requirements where a 


would be disastrous and where on'y 


However, the situation is entirely differ- 
ent 


with centrifugal castings, because 


there ample facilities are available es- 


pecially in hot-mold casting, to control 


the rate of cooling of the metal, and 
the nature of the process is such as to 
tend to give a uniform product, provid- 
ing, of course, the process is carried out 


prope T ly 


But the field of 


application of cen- 
trifugal casting, especially of the hot- 
mold type, does not stop with plain 
carbon steels. There are a number 
of alloy steels which it would be de- 
sirable to have in tube form, such as 
Stainless steel, high speed tool steel, 
chrome-nickel-vanadium steel and the 
various near-steels, which means iron 
alloys with a predominance of ma 
terials other than iron, such as _ heat- 
resisting alloys Practically none of 
these materials will stand for pierc- 
ing by the Mannesmann process, but 
cast with great ease into tubular 
shapes In fact, by centrifugal cast- 
ing, even Hadfield manganese steel 
has been found to make excellent 


tubing although it is doubtful if it 





a- 
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of 
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lar 
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has any commercial application outside 
of some limited specialties. 

Centrifugal casting is peculiary ap- 
plicable to manufacture of plates. 
Andrew Shanks, the British inventor 
of the middle of the nineteenth cen- 
tury, to whose pioneering work in the 
manufacture of cast iron pipe refer- 
ence has been made, was also the 
earliest manufacturer of plate. His 
process was to cast a thin-wall pipe, 
cut it, and then by careful annealing 
and hammering, flatten it out. The 
process was kept secret and was suc- 
cessful commercially until rolled steel 
sheet was put on the market. 

The use of a hot mold makes it 
possible, however, to secure compara- 
ticely thin-wall castings in large sizes. 
A process worked out, 
though not yet applied on a com- 
mercial scale, in which a _ cylindrical 
casting is made in such a manner that 
a longitudinal split of about ™%-inch 
wide is produced. The split cylinder 
as it comes from the mold is sent 
first through a flattening jig where 
it is flattened out on its own heat and 
then to rolls, of which there are at 
least two, one for sizing and the other 
for finishing Under condi- 
tions more than one sizing roll may 


has. been 


certain 


be required. The casting has to be 
cast oversize, the wall thickness be- 
ing from 10 to 15 per cent greater 
than that of the finished plate. Thus, 
for example, %-inch plate would be 
cast in sizes 240 inches long, 20 inches 
in diameter and 0.265-inch wall thick- 
ness. It is expected that it can be 
brought down to %-inch in one pass 
in the sizing rolls and that no reheat- 
ing would be necessary. 

This process is today only in its 
initial stages of development. It is 
attractive, however, as it does away 
with the ingot casting work, soaking 
pits, blooming mill and a great share 
of the rolling equipment, permitting 
a conversion from molten metal to 
finished plate estimated at about $4.00 
per ton. 


Offers Use for Alloy Steel 


Not only that, but this makes at- 
tractive the manufacture of alloy steel 
olates, in particular, of such mate- 
rial as acid-resisting steels for use in 
chemical tanks and the like. These 
steels are difficult to roll. The final 
product could stand the cost of the 
two or three passes necessary in cen- 
trifugal casting of plates, but not the 
many operations of the conventional 
methods of plate manufacture. The 
main item of expense being not the 
actual rolling but the complicated heat 
treatment absolutely imperative be- 
tween the rolling operations. In fact, 
it would not be surprising if with 
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prices of alloy steel plates brought 
within reason, they would be used far 
more extensively than one would ex- 
pect to find from present indications. 


The casting of gears by centrifugal 
methods, in particular worm and her- 
ringbone gears, has been achieved with 
great success both in England and in 
America, especially in this country. 
As far as the writer is aware, how- 
ever, all such gears have been cast in 
nonferrous metals and not in steel. 


Cylinder Production Possible 


There is one more field of applica- 
tion of centrifugal casting, especially 
the hot-mold type, comparativley 
small today, but which may become 
of material interest shortly. That is 
the production of cylinders requiring 
extremely high strength. When the 
oxygen industry first called for cylin- 
ders that would safely withstand 2000 
pounds pressure to the square inch, 
it appeared to be a big problem, but 
it was solved by the progress in the 
cupping process. However, when the 
Haber synthetic ammonia process de- 
manded great pressures combined with 
considerable temperatures, special ex- 
pensive tools had at first to be pro- 
vided for machining the cylinders re- 
quired from solid stock. The Claude 
ammonia process goes to temperatures 
and pressures far exceeding those of 
Haber, and the experiments of Profes- 
sor Bridgman of Harvard university 
and others point to the likelihood that 
before many years are past pressures 
of the range of 100,000 to 200,000 
pounds to the square inch and pos- 
sibly even higher will be used com- 
mercially. At pressures between those 
used by Haber and Claude and those 
used by Professor Bridgman for con- 
tainers of commercial size, carbon 
steels are but little suitable, and the 
vessels required will have to be made 
from alloy steels. 

This may be done in two ways, 
either directly by centrifugal casting 
on a vertical axis which would give 
a vessel with closed bottom, or by 
the cupping process from alloy steel 
plates, which, in their turn, would be 
made by centrifugal casting as de- 
scribed above. In this connection, it 
may be of interest to mention that 
some excellent success was achieved 
during the war by the Bethlehem 
Steel Co., Bethlehem, Pa., in casting 
air flasks for torpedoes centrifugally 
in a machine running on a vertical 
axis. 

No attempt has been made in the 
above discussion of the field of appli- 
cation of centrifugal casting to present 
anything like an exhaustive list. In- 
stances have been merely cited to 


465 


show the enormous field in which this 
process is or may be employed. The 
same applies largely to the description 
of the mechanics of the process, where 
likewise no attempt has been made to 
show the historical development of 
machinery for centrifugal casting or 
to give details of the actual apparatus 


In connection with the mechanics 
of centrifugal processes it is appropri- 
ate to say that the machinery itself 
is and should be comparatively simple 
and the process when properly worked 
out is the acme of simplicity. How- 
ever, it should be understood clearly 
that in centrifugal 
dealing with large rotating masses and 
with metal subjected in its molten 
state to the force. 
Furthermore, the distribution of the 
metal in the mold is effected primar- 
ily not by rigid material visibly dis- 


casting we are 


effect of great 


tributed as in stationary casting, but 
by the action of invisible forces which 
do not come into operation until the 
moment when the metal is delivered 
to the mold. 


Because of all this, and notwith- 
standing the great simplicity of the 
machinery and methods of centrifugal 
casting, it should be ~ remembered 
clearly that even the slightest imper- 
fection in the design or operation will 
show up immediately in the casting 


There is an old saying current 
among molders to the effect that a lie 
in sand will be shown up in the metal 
The same with still greater force ap- 
plies to centrifugal casting The 
slightest mistake in the layout of the 
machinery or use of poor materials in 
the machine, its bearings and founda- 
tions, will produce an uneven casting, 
result in excessively rapid wear of the 
molds, and at times may even cause 
disastrous accidents with danger to 
life At the same time, with good 
engineering and the use of first class 
materials, centrifugal casting may be 
carried on entirely by semiskilled labor 
and still give products of unsurpassed 
excellence. 





A Correction 


In the description of the German 
molding machine, page 324 Put 
Founpry for April 15, it is erron 


iously stated that it was shown at the 
foundry convention and exhibition held 
at Liege, Belgium, Sept. 18-Oct. 10 
1921. The statement should read, the 
convention and exhibition held at Ex- 
hibition park, Munich, Germany, Sept 
14-25, 1921. 

The Chicago sales office of the 
Whiting Corp., Harvey, IIL, has been 
removed from 1245 Marquette building 
tc 945 Monadnock building 
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How a Bracket Pattern Was Made— 
Mold Is Adapted To Serve as Corebox—Decimal 


Clock Dial Aids in Figuring Time 


Core Mixture 


Locating Dowel Pins 








F possible the apprentice pat- This operation required about 45 minutes 

ternmaker should keep a for a machinist Making the parting 

record of the work which occupied a little more of the molder’s 

comes under his observation. time than if the joint was flat How- 
He should note the sizes and propor ever. I allowed extra draft on the tace: 
tions of the work, the method of join- of the hub and base C and also on the 
ing the different parts and the time rib A to insure an easy and clean litt 
taken in its production. Finally, whenever in the cope. 
practicable he should ascertain whether Later 50 castings were ordered and 
the castings made from the patterns that called for a general change in the 
were satisfactory or not and defective, design and construction of the pattern 
make a note to that effect and also note The whole top section was made loose 
the character of the remedy applied. A’ and fitted to the lower part ot the pat- 
pen and ink sketch on the margin will tern with dowel pins This simplified 
add to the value of such record and also the molder’s work to a certain extent 
— = —— —_ . 
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WHEN ONLY ONE OR TWO CASTINGS WERE REQUIRED THE PATTERN WAS 
MADE IN ONE PIECE AND THE HOLES WERE DRILLED 


OVER TABLE AND FLASK. 


excellent in the = art 


sketches 


furnish training 


making 


The patternmaker must depend on his 
experience and observation to decide 
many of the details incident to his 
daily work The drawing from which 
he works shows merely the shape of the 
finished casting It does not indicate 

mt of finish allowance to b 
provided at certain places, neither does 
it furs clew to the best method 
for t the pattern or any indi 
ation of | t will be handled in the 
oun I re it should be ap 
parent that spent on pattern 
cle ne prod i reat number of 

ines ld le sted 1 en na 
pattern which wa he ed 
The cast 1 bracl vn the ac 
panyvin illustration an example 
of this kin 

The first order tl job called for 
two castings so I made the pattern all 
in one piece leaving the holes Hf //, F 
F. G G to be drilled in the casting 


Core prints were attached to the pattern 
at HH and a core box provided which 
turned out three cores at a time. Holes 
through the bosses G G and F F were 
cut through the pattern which left their 
own reen sand cores. 

These alterations added about $8 to 
the « of the pattern; but besides 
facilitating the work in the foundry, the 
saving ettected in drilling the holes more 
thar Tse added expense 

By M. E. DwuaaGas 
Locating Dowel Pins 

rnn illy iplo ) t 

: ; at dowel p 

! den pa the rst 1 
i. termined 
sé I | then the 

i <l é ired dept 

l lo not cons this an  accurat 
method 2) S illy it work ut sat 
isfactorily, but frequently it does not 
In the second method the two halves of 
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Cylinder Trouble Due to 


the pattern attached by toe nails 


are 


proper relative position to each 


ther, or held together by a clamp and 


are bored through one 
certain 


After 


the cope and a 


the other part 


ins are inserted the remain 


plugged 
ot 


are 
use 
oublesome 


plugs and that 1s accurate follows 


, ' 
on the spit 


rn. Clip the heads 


the tace of the pattern a 


indicated. Lea 


1 
the 


ition on top 


cle wh 


loyed to bore the holes to the neces 


depth after the 


sary 


are inserted, the job presents a 


with no unsig@tl 


1 


ippearance 


oles. It also will 


course can be 
umber of holes are 


_ a 


Cylinder Trouble Due to 
Core Mixture 


Gas engine cylinders scrapped in the 
machine shop to the extent of 75 per 
cent of one day’s production, started an 
vestigation of an apparent foundry 
mystery lhe machine shop superintend 
ent classified the trouble as dirt the 
hore and tor a time the foundry super 
intendent was at a loss to account for 
the presence of dirt at that point, or for 
hat matter at any point. No changes had 

en made the organization, the gating 
the method of molding the castings, or 
the ir mixture The cylinder patter 
quipped with a sl gate, had been used 
in this gasoline engine foundry for 
number of years and in that time had 
produced thousands of good castings. Evi 
dent the fault was not with the pat 
tern or the method gating. Dirt in the 
bore may be due to cold iron, either by 
melting it cold or by handling it so 
slowly that it is below the proper tem 
perature when it is poured. In this in 
stance it was found that the iron was 
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melted hot and handled 
fast as before the trouble occurred 


just as just as 

The cores were examined and they ap 
peared to be satisfactory tested for 
The foreman had 


not changed his mixture and the man in 


until 


hardness core room 
the mixing room stated that he had used 


the 
Finally 


usual quantity of oil and _ water. 


it developed that he had opened 
a new barrel of core oil which presented 
a white instead of a golden color. Since 
this appeared to be the only weak link in 


the chain the superintendent had a new 
barrel opened and having satisfied him 
self that it had the right appearance, or 
dered the first barrel set to one side 
until the test cores had been made from 
sand bonded with oil from the second 
barrel. No further trouble was experi 
enced from dirty cylinder bores 

Blowing may be caused by hard cores, 
hard molds, wet sand or improper venting 


Other things being equal, a cylinder core 
in the skin of which a dent may be made 
with the finger nail, will be found satis 
factory 

Where the core is a trifle too hard, the 
iron will rot lie quietly against it, but 
will set up a slight boiling action. Where 
the boiling action become violent enough 
to throw the iron out through the riser, 
the cause is quite apparent and steps can 
he taken to remedy the trouble; but in 
other cases, as in th ne imstanced, the 
boiling has ceased before the iron reaches 
the riser and there is no indication of 
trouble until the boring tool uncovers 
a dirty place under the skin 

By H. P. Kreu_en 


Mold Is Adapted To Serve 
as Corebox 


Changes recenty n ick one of the 
breakers used in the preparation of an 
thracite coal involved the casting ot a 
chute 3 feet long, 2 feet wide and 
7% inches deep and with %S-inch 
thickness of meta’. ©n account of the 
thin sect:on ot met t was considered 
advisable to make a solid pattern, mold 
it flat side up and torm the interior 
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made, an urgent call w received for 


as 
the casting necessitating emergency action, 


\n impression was taken of the pat- 


tern by laying it face down on a level 
bed and after the pattern was taken 
away, a mold for the arbor shown in 
Fig 3 was made on the bed \ mold 
then was made from the pattern in the 


usual manner and aiter the pattern was 
taken out of the drag Strips of paper 
were laid in the bottom of the mold 
The flanges were filled with sand after 
which the bottom and walls of the mold 
were lined with clay strips formed in a 
flat box 4 x 8 x S¢-inch deep. A second 
layer of paper was spread over the clay, 
this was followed thickness of 
riddled sand after which the arbor was 
lowered into place, gaggered, rammed 
full of sand and lifted out as shown in 
Fig. 2 The clav strips were taken 
out of the drag and aft the mold and 
core had been repaired at d blacked the 
core was lowered back llowed by the 
cope, clampe 1 and poured 
By R. S. Finpray 


Decimal Clock Dial Aids 
in Figuring Time 


\ novel scheme fo nplitying time 
keeping it plant vhere records ré 
based on tenths iown 
in the accompany illustration ihe lace 
of an ordinary lock was removed and 
replaced with \ thie 
usual five minute diy " 
Inco tenths of an hour time keeper 
Or any one entering § time e det 
mal system, merely reads thy short 
hand from the inner dial and the lony 
hand from the outet Chu the time 
shown in the illustrati 8.9 clock 
and if a man worked from this t until 
1] 3 o'clock, the a ial n job 
would be easily determined as 2.4 hours 
\ dial divided into decimal! part in 
hour is not new, but it is seldom found 
on a clock in nanu pla 
This particular clock w fou in Use 
in the foundry of the Arcade Malleable 
[Iron Co., Worceste Ma 
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Foundries Need Technical Men 


PERATED, in years past, on the rule of 
thumb method it was essential that found- 
ries should be in charge of a man familiar 
personally with every step in the produc- 
tion of castings so that he could at once detect 
and remedy any defect in the molding or melting 
operations. Then the toundry was small and the 
superintendent was in touch with every department 
Gradually the size of foundries has been increased 


until now the superintendent must leave much of 
the direction heads of the ditferent departments 
and only have charge in a general way. If a 
defect is noticed in any castings the superintend 
ent in many cases does not study the details of 
the operations directly, but discusses them with the 


attributed, 
heads ot 


which 
consultation 


head of the 
or possibly 


department to 


holds a 


they are 
with the 


the molding and melting departments to decide to 
which the defect is due. To determine this he must 
have more than a passing acquaintance with the differ- 


g a casting; he must be familiar 
so that he can weigh cause and effect more 
than he could with only a so-called practi 


With the metallurgist talking thermo- 


ent steps in making 
with theory 
intelligently 
cal knowledge 


physics and chemical changes, and with hardness and 
ensile tests in specifications to meet he must have a 
fair chnical knowledge. Too, the machinery and 
mechanical appliances now so essential to a large 
foundry require considerable engineering know! 
edge on the part of the chief executive, or hi 
Stair. 

Possibly under these conditions the old route fron 
the apprentice to the molder, the foreman and finally 
to the superintendent not always is the best for the 


The divisional 
is a technically 


present day executive. 
on a railroad usually 


superintendent 
trained man who 


has advanced from the engineering branch of railway 
service. This line of advancement might suggest a 
similar course for the one who is to direct operations 
in a large foundry \ contributing factor which rec- 
ommends such a plan is the fact that it is becoming 
more and more difhcult to secure high class boys 


to start at the bottom and thoroughly learn the molder’s 
trade. Even if such material could be found the wide 
use of the molding machine greatly has reduced the field 
for the skilled molder in light work shops and even 
the amount of heavy hand 
croached upon by which 
built in larger units the most 
can be handled mechanically. 

Of 


work done by being en 
continually are 


intricate jobs 


machines 
Even 


course, a technical man in the foundry would be 


of little value if he had no practical experience and 
some means must be given him to secure such ex- 
perience. Of the few executives who have advanced 
to their position from the technical schools some have 
worked at molding before starting to college and during 
the summer vacations. Others have taken the academic 
work first and then entered foundries as special 


apprentices. Of 
give the student 


these two, the plan which would 
better appreciation of the college 


course, is that which requires foundry training ie 
fore entering upon his studies. With the practic: 

experience and hard knocks a bov receives as a 
foundry apprentice he would realize the necessity 
for getting all out of his college course that he 
could and he would be able better to select the 
course of studies to pursue. A combination of 


theory with 


pract ice 1s neede 














Trade Outlook in the Foundry Industry 


© ONE questions the substantial improve- 
ment in practically all lines of castings manu- 
facture. Heralded by an increase in inquiry 
in March, followed by a _ steady develop- 
inent in orders through April and into May, foundry 
business has been increasingly better. The only ques- 
tion now in the minds of manufacturers generally, and 


foundry managers in particular is, will it last? Some 
hold that the return has been too rapid, that in- 
creased activity will induce higher prices, increased 


labor costs and the old cycle will return. 
Were the betterment based on a less 


Favorable ‘“ecure foundation of general activity, 
or if the returning prosperity were 

Factors confined to single industrial lines, bet- 
ter grounds might be had for such 

apprehension. No sane manufac- 

turer feels that production should be increased reck- 


lessly, and yet the means for fixing the limits of nor- 
mal output are difficult. Few would haye been rash 
enough at the first of the year to predict the growth 
in automobile manufacturer. Yet April marked the 
high point in the 


portion to the greater melt. Southern iron has reached 
$18.50 a ton, furnace and some iron producers are 
scld up on foundry grades to Sept. 1. Coke, also 
has been purchased more freely and stocks generally 
are ample. An interesting sidelight on the greater de- 
mand for coke is furnished by a western car wheel 
foundry which formerly used only about a car load 
of coke in two months and which now requires three 
cars a week. 


Rail Orders 


While the purchase of new railway 


cars has not kept pace with the tre- 


; mendous demand of the close .of 
Continue \pril and the first weeks of May, 
additional orders are being placed 


daily. Further, railroads are placing 

niany bad order cars in shape for the anticipated in- 
crease in freight traffic during the summer and fall 
Consequently car wheel foundries, and others mak- 
ing railway sundries have experienced a flood of or- 
ders. Malleable foundry operations have benefitted 
by this condition and the average of malleable activity 
is above 60 per cent of normal. Cast-iron pipe de- 
mand is holding 














history of the in- up well, support- 
dustry. In conse- Prices of Raw Material for Foundry Use ed by private in- 
quence automo- CORRECTED TO MAY 24 quiry, although 
bile castings Iron Scrap the municipal in- 
et Pe s No. 2 Foundry, Valley $24.00 to 25.00 Heavy melting steel, Valley .$17.25 to 13 se he lk: d 
plants are en- No. 2 Southern, Birmingham 18.50 to 19.01 Heavy melting steel, Pitts 17.00 to 17.5( terest Nas lapsed, 
cage ‘apacity. No. 2 Foundry, Chicago . 23.00 Heavy melting steel, Chicago 14.25 to 14,7 by reaso of 
5 iged to . spac No. 2 Foundry, Phil ide Iphia 25 54 to 2 40 Stove plate, ( hicag« 16.25 to 16.75 . . aS a 
In some ol the No. 2 Foundry, Buffak 22.00 to 23.00 No. 1 cast, Chicago 17.25 to 17.7 many cities hav- 
" 2 ial os . Basic, Valley .... 25.00 No. 1 cast, Philadelphia 18.00 to 19 a ~ . .. . 
larger centers, Basic, Buffalo .. 23.00 to 23.50 No. 1 cast, Birmingham 13.00 to 14.0 ing filled their ear- 
notably Detroit Malleable, Chicago cite 23.00 No. 1 cast, Buffalo 18.00 to 18.50 lv season require- 
— Malleable 9 Buffak . 22.50 to 23.50 Car wheels, iron, Pittsburgh 16.50 to 17.01 7 
and Toledo, an pon Car wheels, iron, Chicago... 18.50 to 19.00 ments. Stove and 
° ' = . oze Railroad malleable, Chicago. 17.00 to 17.5( 
4 ¢ < +. : a ° ara = 
actual labor hort Connellsville foundry, coke.. $6.50 to 7.00 Agricultural mal., Chicago 17.00 to 17.50 lurnace manu 
age 1S at hand Wise county foundry, coke.. 6.00 to 6.50 Railroad malleable Buffalo 17.00 to 17.5¢ tacturers are busy 
in those plants and consequently 


specialize 

iron and malleable castings for the 
Building construction continues to grow 
awarded in 27 northeastern states 
previous records. according 
The total floor space 
classes of buildings recorded 
feet for April, compared 
for March, and 34,471,000 
Neither labor fac- 
difficulties seem 


which 
in gray 
tive industry. 
apace. Contracts 
in April exceeded alli 
to the department of commerce. 
contracted in the nine 
totaled 58,146,000 square 
to 51,957,000 square feet 
square feet for April last year. 
tors, material prices, nor financial 
to threaten this building boom. 
With building conditions propitious, 
Freight Cuts automobile and railway demands for 
Castings growing, and an improved 
tone in municipal, domestic and agri- 
cultural buying, a most cheerful fac- 
tor has been contributed by the an- 
nouncement of freight rate reductions effective July 
1. The interstate commerce commission, in order- 
ing a cut of 14 per cent in eastern territory, 1312 per 
cent in the west and 12'4 per cent in the southern 
and mountain Pacific regions has supplied a_ strong 
stabilizing influence to the present industrial struc- 
ture, True, the improvement of the past few months 
has been in the face of continued transportation handi- 
caps, but doubtless many contracts for materials have 
been held in abeyance and many orders postponed with 
the possible rate reduction in view. During May, pig 
foundries have increased in pro- 


automo- 


Come 


iron purchases by 


casting demand 
trom these sources is heavy. Makers of builders hard- 
ware, plumbing sundries and sanitary ware continue 
on the up grade, while gray iron jobbing shops with 
a varied output are in better condition than at any 
time in the past eighteen months Manufacturers of 
paper null machinery and heavy machine tools 
stitute exceptions to the general advance in the foundry 
industry, although the latter ma 
chinery are steadily improving. Increased mull 
operations, based on the boom in building construction, 
automobile and railway car building, has brought about 
capacity operation in roll mills throughout the eastera 
amd mid-western states, some roll foundries being sold 
up until fall. Steel foundry operations vary largely 
with the character of the product. Those devoted to 
light castings, automotive parts and equipment and the 
iron and steel industry are active and continue to show 
an imecrease every week, but some of the general steel 
casting plants and those devoted to marine lines. still 


con- 


sales of class of 


steel 


are on curtailed schedules. 
Prices for nonferrous metals, based 
Nonferrous ©! New York quotations in the 
P,; Daily Metal Trade of May 24, fol- 
rices low: Casting copper, 13.25c: electro- 


lytic copper, 13.75¢ to 13.87%c: 

Straits tin, 31.00c; antimony 5.40c: 
lead, 5.70c to 5.75c; aluminum, No. 12 alloy, pro- 
ducers’ price, 19.00¢ to 19.20c and open market, 16,00c 
to 16.50c. Zine is 55.20c, E, St. Louis, IM. 
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— facture of a new bearing and bushing open prices. He believed the govern 
metal and gave results of various ex ment’s present questioning attitude to 


Personal 


pertments which have been conducted ward open price associations was tem 








Yn both in and out of actual service porary, and that regulations would bs 
Charles Davis until recently brass Othcers for the uundrymen’s organ- effected which would insure the fu 
foundry foreman of the Utah Copper ation to serve during the ensuing year ture of such organizations 
] ted t } t rT ‘ . to] 
Gel aie . vere elected at this gathering as _ fol 
Co., Garfheld, Utah, has been pro 5 : : _ “ath! Othcers of the association are as 
oe a ae ; ; : lows resident, Samu >». Cuthbert “a : 
moted to 1e position of iron foundry ‘ 3 1ollows President, J. S DeHart, Isa 
pS i . i : ‘ : ( the Carnegic Steel Co., and vice pres ¢ 6 : 
eman fo the Same company. . ' ; | - bel- Porter Co., Newark; vice pres 
ie ident, John W. Guay of the Fort Pitt .s . 
Charles R. Spare, inventor of th ; ' © 1 dent, J. L. Carter, Barlow Foundry 
Stet Casting ) Secretary reasure! : 
roduct manufactured by the Amer ~ zs, Inc., Newark; treasurer, J. A. William 
, William J. Brant, Bessemer building, ae ; 
ican Manganese Bronze ( o., Holmes P . : ‘ , hip son, Isabel-Porter Co.: and secretary 
ittsburgn was re-elected and the fol . ' 
burg Junction, near Philadelphia, and, W. H. Nantz, Atlas Foundry Co., Irv 
ewing new executive committee ap- 
organizer of the company 15. years ; ' ere ington, N. | 
pointed I H. Clay, Alleghen Stes 


co, has been elected its president 





Enrique Touceda sailed for England, : 
May 27 to deliver his paper on Ameri Convention and Exhibi- A. S. 1 M. Program Will 


can malleable cast iron before the In 


“i tion Notes Interest Foundrymen 


stitution of British Foundrymen. T1 


is the second American paper to be pre “Pagid RNOR ALLEN of Kan The advance program for the twenty 
sented as an exchange between thi J sas has accepted an invitation hith annual meeting of the Ameri 
British foundrymen and_ the Amer to be the banquet speaker at the Society tor Testing Materials to b 
( Foundrymen’s association Imerican Foundrymen's association held at Atlantic City, June 26 to 3V, 
Homer | Stalev, metallurgical cet movention ft held at Rochester, indicates many topics o1 nterest 


mist for the bureau of standards, V. ¥., June 5 to 9 toundrymen Nonferrous metals and 














Washington, has been made ceram To tak. ddvantage of reduced rail alloys will be discussed at the hirst 
engineer of the Metal & Thermit road fares to Rochester for the con session, Tuesday morning at 9:30. R: 
Corp... New York. He has been presi vention it will be necessary for each ports will be given of committee B-2 
dent ot the Amer? il ( erami society bersoi 4 é {} certificates f? 7D) on Not ferrous Metals and \llo :. \\ 
and has been on its board of trustees the office of the secretary of the as lam Campbell, chairman, ne 
ae s a member ot the committee on ‘ fron lixrpostti hark Rochest miittes i Wf Ol Metallogra \\ | 
ceramic chemistry of the National Re ) Hori toda Basset, chairmat \mong tl rcp 
earch council to be ead at this sess =F 
' 
' ’ wreicn ee i ' 
David McLain, McLain’s System, 4 itd Uleten Saeed Physics I pertie : Ss 
: 3 ie ron elt . hion - Cel asting Qi] ] — “1 : \ ' 
Tine will sail for England on _ th , Stheon-Aluminun \lloyvs Whi S 
1 | : Co.; H. P. Spilker, the Sterritt-Thomas (Cast. by E. H. Dix. Tr. and A 
Olympic June 3 M1 McLain has ; é ene . ast, | ix, Jr. and 
, Foundry Co.; W. B. Robinson, The Jros Ly \ teatur i ti 
' 1 . ALUT¢ oO Live ( ( ~ 
f : nts which will take him to , a 
engageme ( \ la and Thos \. Revnolds. McCor a a er 
lead _ a sion ot be held Tuesday aiternoo: 
| ngland se and Ireland, rance . 
I le . ° Wal Ww lorle { as . ; 
. . ' } a dis isS1O! mn mw ane st ro. te) 
Belgium and Germany He will read ; - ; pig a cast oe 
— ] ims were mace to a end the Col ae : : 
ver on Semisteel, at the Inte: ; wing a paper by William R. Webst 
. er ‘ ention of the American Foundrymen’s which h wall nsid +] 
1 ti | ‘ound j S exhibition . , WELIC TT 1¢ ‘' consider l¢ phvs. 
nian sas, Prad : sociation at Rochester, N. Y.. June al weet. Soo ( 
I lon ing f the Instit:tio1 . a Oo ommittec \-3, on ca 
ind annua meeting ol 1 tit no & i Sena , ; a ; : 
I i body and a committe iro Richard Molden} Seats 
of British Foundrymen, to be held ; ard idenke, chairman, an 
! I ’ promted tt arrange or the local or committe 4-7 ; i 
Birminghan lun 15 to 24 , ; . ' . / , malleable castings 
PITTI illl, Lit . t - ization annua uting on - held J a4 ma 
I 1) r, cnairman wi present ri 
lexander ( Brown, president of the mn lume 
cander a , : 
: ~OrTts his SseSsS101 ne report oO 


Brown Hoisting Machinery Co., ha 


een made chairman ot the Cleveland 


mber of commerce committee on Newark Association Re- * Presentation of revised specification 


1) i 
- Ow +] ; I und tg iron and tor chillee 
reiatiol tners oO! n com ] 1 Off; : 
ee roe elects icers cast-iron wheels, also a new specific: 
Ce mciude ( iN Br IOKS mal \ . ; mt Bee : ‘ 
' ’ t rs ot} tine N \ irk Found. tients ‘ } es PTaV-1Tro08t casting 
I ti Nationa Malleab Last #" hat 1 7 
; ; ry ’ r lecte a re generally | : 
Ci N __, ke of the Lake — ri : 
Tat t t dinner steel cast vrs ese spec itio 
lorie t & Nut C lohn G. Jen ' , ' ; : 
Newark \ Vl 1s Howeve lor lg ransvers 
! the Lamson & Sessions ( : : 
three ers t StPenat l ire } 
ote] \ Tener Ame t 
. » tie mm oO res¢ ecincat ‘ 
Steel « Co al \ ine \ ‘ ; 
ws rethlehe Stet SUITIL n ‘ ) S 
( +} \ 1) rl Ire n us ‘ } © . 
Co EK. M.7 \\ Paxs ( p ut 
|? icle } Be Ia the ti Se ecific 


Pittsburgh Foundrymen Bierman-Everett Foundry Co sa tions and a rease in th pewee 
Plan A. F. A. Trip a tangs 4? = ee ie ‘eivdsasty: aeul elena 
} 


|. M. Rvan o ( wart Mig , past 17 e in trad issoci ; | sec = 4 


' , el s ve held Wedn 
licago, lesembed aring Metals” ¢ work. spol on tl evils of cut t+ O-W@ A \ =— 
th 1 4 Ti | ittsh t i ( yet! and uggested se 1 inva report ot ( ommitte \ ] 
onelt en's ociati +} . . ¢ ! f ¢ 
Mirvm a cial at hei Ma era net as great co-operat St eC ) ‘ ‘ t 
ectin held mm the (y neral k rle« al fe t! woOU Irvmen Mr Nielser ‘ sile } “Sf ( 
I . i l ties ( eC ist Oo 
tel ttchy } ] . ¢ ‘ : } . sen -¢ ‘ 1 ! : 
( | urgh, May 1 He went emphasi:z thie po ‘ ft statis * lawford H | ' ucing 
into particulars concerning manu tical mtormatn mitorn ists and enera discuss te casting 
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Southern Metal Trades 
Meet in Savannah 


convention of the South 


Che 
Metal Trades 


} 
annual 


ciation will be 


eTn asst 
held June 19 and 20 at Savannah, Ga 
The program for the first day will 


include an address ol welcome by 


Hon Murray M 


Stewart, mayo! 


of Savannah response _ by Hor 
ace Lanier presiden West Poin 
lron Works, West Point, Ga.; an 
nouncements; reports of offices, in 
cluding the annual address of the 


Ross-Mes 


Penn 


Meehan, 
Chattanooga, 
report, W. | 
report, J 


president, G. F 
hai Foundries, 


secretary’s annual Dunn, 
annual 


After 


address on 


Ji ’ treasurer's 
W avne Moore 


ot committees an 


the appointment 


: Signs Ol 


the Times” will be delivered by | 
M. Cunningham, president Chatham 
Savings & Loan Co., Savannah, Ga 
followed by an address on ‘Side 
Lights on Cupola Practice ry Pat 
Dwyer. engineering edito lHe Four 

RY Cleveland The annual banque 


Monday, Jun 
the 


will be held at 7 p. m., 


19, in the banquet room of hotel 


Savannal On Tuesday, the conven 
tion will receive reports of commit 
tees and elect officers tor the coming 
vea he session will adjourn at 2 


p. m. for an outing to Tybee, Thun 


derbolt and other t mterest 


Dr. Henry M. Howe 
Dr. Henry M 


allurgist and educator, 


Howe, eminent met 


professor emer 
, 


tus of metallurgy, Columbia unive 


May 14 at his 


home in 


was 74 vears old 


Samuel Gridley and 
author of the 


Republic “2 He 


was born in Boston and was gradu 
ited from Harvard in 1869. Two vears 
later he was graduated trom the Mas 
sacnusetts Stitute ) Technolos 
ind the tollow re ca ok his M \ 
deg ce at Ha ard i 1905, he T 
c er deg eC | 1) ron Ha 

i ] ilave i H pecal Pp 
ess eta irg lumbia 
189 

Dr. H ev pres ‘ e A 
erica nstitute Vi y Engines 

1893 ind that ( Vas s 
pre dent the yur 0 1 es i 
m ga I Chicag: xpositi He 
yas i) S4 mb¢ the r\ 4 
the Paris exposition of 1889 and 1900 


president ( 


the Alumni association of the Massa 


Technical society 


remover 
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Mining, and 
Roy al 


addition he 


Institution of 
the 


the British 


Metallurgy and Swedish 


\cademy of Science In 


was a member of many other organi 
zations, and was a ‘Chevalier of the 
legion of Honor In 1905, he 


Was 


made a knight with star of the First 


Order of St. Stanislas, Russia. He 


a member of the technical clubs 
New York ind B 
and Harvard 
Dr. Howe 


contributions on 


ston and of the Ce! 


tury clubs 


made many valuable lit 


1 
tne 


} , 
supiyect 0 


including “Iron, Steel an 


biti? 











DR. HENRY MARION HOWE 
Other Alloys.” “Metallurgy of Steel,” 
ind “Copper Smelting.” 

Dr. Howe was an honorary member 
otf the American Iron and Steel insti 
tute president of the Internationa 


Materials 


Society 


Testing 


\ssociatior tor 
and president of the American 
Materials He 


esting Was 


a member of the Societe d’Encourags 
ment pour L’Industrie Nationale, of 
France 
Dr. Howe was the recipient of the 
Bessemer gold medal, Gold Medal o! 
Vere Zur Beforderung des G 
‘ fleisses t Germany and tiie 
{ esso gold medal ot I 
inklin institute 
1880-82 ie designed and _ built 
‘ ‘ ks f the ) rd Nickel & 


Metal & Thermit ¢ rp New Yorl 
cs ] emoval ot ts Pitt 
Dranch Thce from 142; Wes 
é ive ¢ to 801-807 Hills 
ce ( ss Station Pittsburgh 
Che Chicago sales office ot the 
Whiting Corp Harvey Ill... has been 


! 


1245 
» 495 Monadnock 


Marquette building 


trom 


building 





| Book Review 
a ail 

Handbo k cloth 
inch published by the 
Penton Publishing Co., Cleveland, and 
furnished by THe Founpry for $5.00, 


] ipa 








Foundryvmen’s mb) 


pages, 0 x 9 


\s its name implies, the Foundryn ins 
Handbook is a ready reference work ofl 
classihed informati he gray irot 
steel, malleabl iron and nonferrous 
' tal he } ly 
uetal branches of t casting mdustry 

, , 
The data contained therein is equally 

: 
valuable to the  patternmak« to the 
oundry execut ve an to the progtes 

ve foundry operatiy who is ambi 


ious to advance himself in his voca 


on. This handbook constitutes the 
rst compilation « selected nindry 
lata to be offered to the industry and 
epresents a search or material ex 


{ 


tending over a period of about 12 years 
Much of the infermation contained in 
+] 


us handbook previously has appeared 


the data sheets which constitute 
valubale a eature every issue 
of THe Founpry H ever, betore com 
pilation in permanent form these data 
eets have CT re ed to accord 
with the latest t ractice and 
the specihe t ns Na CC! che ked to 
May 1 this vear The Foundryme 


handIx ok 


» including specifications relating to 


treats olf more than 


foundry practice, tables, et 


intormation will | nd therein that 

will aid ws } i hl 

Wlil an in SOLVI thie many provienrs 
| 

hat daily confror every casting man 


ultacturer. 


Phis handbook divided muito Six 
general sections into which the sub 
jects have been classified and which 
facilitate reference Miscellaneous 
foundry data is contained in the first 
section, which rr example, includes 


useful 


data regarding 


formulas for facing mixtures 


retractories, coatings tor 


steel cores, chimney 


w the ton 


cupola opera 
' , 
metnods tor estimatu 


nage of 


- pig Iron in plies ot coke in 
ns, ete When maki estimates on 
the prices of castings ot the mast 
perplexing problems volved is ascer 
taining’ their weight and one entire 


chapter is devoted to methods for mak 


ing such computations. Many tables 
are included and tails are given which 

ill enable th estimator to ascertai 
the weight of a casting in any foundry 
metal and regardless « its shape. Nor 
has the patternmaker been overlooked 
One entire section is devoted to this 
branch of the foundry industry, which 
includes tables tandards hods o 
computation and general information 


relating to pattern shop practice 


For the manufacturer of nonferrous 


metal castings a caref selection of 


allovs in general use has been in- 








} 1} | j ' | 
i¢ 1 trys Nanabook and n¢ hods 


and melting are given, as 


, 
vell as  dharacteristics and physical 


properties of these alloys In recent 


manufacturers and _ testing eng 


ears 

neers have evinced increased interest 
specificat r the casting mdustry 
and standards for gray iron. castings 
ast 1roen pipe, LOCOMOTIY € cvilTdae Ss, 
rap metal, etc., are included Phe 
indbook concludes with a_ series « 
iscellanec i> tables. such a> TOSS tons 

= ! | a f — 
! pound aecimal parts Ol a eross 
tor net and gross ton equivalents, 
eights of a square foot ot vanous 
tals table for changing centigrad 


to Fahrenheit, weight of steel in pounds 
table for onverting millimeters ti 
inches, et For work of this kind 
th index is an essential feature and 
the Foundrvmen’s Handbook _ this 
unusually complete witl direct 


ross reference This handbook should 
onstitute a part of the library of all 
affiliated with any branch o the found- 
industry, as it will prove of ines 
timable value in obtaining quickly infor 
mation heretofore to be had only trom 
del scattered sources 


Designs Safety Hook 


A new safety. hook has been placed 
on the market bi Frank W Trabold 
3) Church street, New York [his 1s 
designed for general purposes, but 1s 
recommended particularly for use in 
handling molten metal The new de 


lock 


The 


vice comprises a hook a latch a 


ing member and a swivel ring 
latch and the hook have a_ dovetail 
connection and will lock together with 

















HOOK SHOWING 


SAFETY CRANI 
i LOCKING 


a cam on the lock member which au 


comes int 


latched. 


tomaticall 


the hook is 


position when 


l he hook may 


be hung from a crane hoist or may 
be fastened to a chain or rope on the 
swivel ring When used in carrying 


ladles, the hook not only maintains an 


unbreakable connection while in 


but 


use, 


may be disengaged from a dis- 
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tance bv a claimed that 


poker It is 
failure of the hook under a heavy load 


is prevented by the design, since, as 
soon as strain develops, the hook bears 
upon the latch, thus throwing a por- 


latter, a 
hook e¢s- 


handling of 


the 
the 


desirable for the 


load 


which 


tion of the upon 


feature makes 


per lally 


ladles, as it has smooth rounded sur- 
faces which are said to glide over ob- 
stacles that with some hooks often 
cause spattering of the hot metal. The 
hook is made in 1, 3, 15 and 25-ton 


$1z¢es 


Develops Machine for 


Charging Cupola 
Reduction of fatiguing manual labo 


one Oo! 


with its accompanying cost is 
the principal claims set up by the 


P. H. & F. M 


Roots {( o.. Conners 


ville, Ind., for a new type of cupola 
charging hoist. The hoist is operated 
by electrical power, either floor ort 
overhead, and is designed to pick up 
pig iron or scrap by a magnet and 
fuel in a bucket and deposit the ma 
terial in the cupola by means of a 


cantilever charging arm attached to 


the hoist frame. It is pointed 


that by this method of charging all 


materials are deposited in the cen- 


ter of the cupola and concentric with 
the lining, thus evenly distributing each 


also is claimed that this 


charge It 
method of charging increases the life 


of the lining by lessening abrasion by 


the desce metal 


A simple, 


1 
} ; 


ne magnet 


automatic 


buc ket en 


quick-change, 


and 


NOOK oO! 


bles the operator to lower the hoist 
opes with a U-bolt into the  funnel- 
shaped which by gravity slides 


hook, 


down incline to the center line of 
the wk. When the hoist ropes art 
reve d upward, the U-bolt automat 
cally engages the hook. The hook 
also torms a guard for ropes and 
magnet ible when hoisted and tele 

scoped t the charging arm, thus 
preventing damage trom heat ind 


swinging while depositing the charge 


in the cupola. To release the hook 
the operator vers the travel hoist 
until the ropes are on an angle, then 
the hoist rope and l’-bolt  disengag« 
the hook and slide up the incline 
and out of tl hook casting. The 
hoist has a lift capacity with mag 
net of from 3 to 600 pounds of 
pig iron or s¢ 400 to 500 pounds 
of fuel with ket, and of 2000 
p nds if used as a ertical lifting 


bucket 


bottom 


The 


flanges 


hoist without 


1 
noist 


magnet or 
operates the 


of standard I-beam section and is 


designed to travel around an 8-foot 


radius in the track 
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Pedestal Riddle of British 
Manufacture 


A new type of duplex sand sifter 
has been developed by the Adaptable 


Moulding Machine Co., 
Birmingham, 


Stanhope street, 


Eng This device which 


may be driven by a _ 1/6-horsepower 


motor, or by a belt or even, if neces- 


sary, by hand, is shown in the ac- 
companying illustration. 

The apparatus consists of a heavy 
cast-iron standard at the top. of 
which two riddle holders are mounted 
on a pivot bearing. A _ bevel geared 
swivel head connects with the riddle 


crank 


motion to 


thus 
the 
ar to that which a good molder em- 
The 
convenient 


sifted 


holders by a imparting an 


riddles sim- 


ploys when riddling by hand. 


riddles are placed at a 


height so that the sand may be 




















ELECTRIC, BELT, OR HAND DRIVEN 
DUPLEX SAND SIFTER, MADE IN 
ENGLAND—INSET SHOWS 
BELT DRIVE 


wheelbarrows, trucks, or 
Phe 


irom any lamp 


directly into 


any other form of conveyor 


siiter can be operated 


socket or from a line shaft as may be 


desired It is portable and may be 


picked up by means of the ring in the 
top of the 


standard. The base also 


is provided with bolt holes so that the 


machine may be fixed to the floor if 
desired. 

G. M. Sherman has been appointed 
New England sales manager for the 


Ke yston 


Liberty street, 


120-122 


Sher- 


Refractories Co., 
New York Mr 


man, who formerly was connected 


: : ; 
with the Quigley Furnace Specialties 


Hos 
R. I 


Co., will maintain offices at 818 


pital Trust building, Providence, 


The Republic Carbon Co., Inc, 
manutacturer ot carbon electrodes, has 
removed its sales office to Milwau 


The 


at Niagara 


kee. manufacturing plant remains 


Falls, N. Y. 











Equipment Purchases Increase 


Inquiries for Foundry Machinery and Supplies Continue to Grow and Orders Keep 
Pace—Strengthening Market Indicates Price Advances in Some 


Lines 


ITH the steady improvement in foundry op- 
buying in both machinery and sup- 

plies is growing. New projects and replace- 

ments alike are bringing out inquiries. The 
(Charleston Electric Steel Foundry Co., Charleston, W 
Va. is contemplating the installation of a small cupola. 
Construction has been started on a new foundry for the 
Frick Co., Inc., Waynesboro, Pa. A. O. Frick is presi- 
dent of the company. The Ajax Electrothermic Corp., 
rrenton, N. J. recently sold two furnaces with a high 
frequency converter and vacuum attachment to the 
Dentist’s Supply Co., York, Pa. The W. H. Howell 
Il]. is inquiring for an elevating foundry 


erations, 


Geneva, 


truck. 


‘ 


Bright in Pittsburgh District 


Outlook 


| sonnei 
I h_ tet 


TIVE buyers of foundry equipment in the Pitts 


wurgh territory are numerous and while occasionally a 
few orders are booked, the majority are deferring action. The 
complaint is general among sellers that much effort is ex- 
pended on propositions only to have plans changed and then 


sometimes they are abandoned and entirely new ideas are 
worked up. Two or three complete foundry equipment in- 
stallations are alive while at least three cupolas of capacities 
up to five tons are current. One of these recently was placed 
and later cancelled. One inquirer for a complete installation 
has just asked for revised figures all along the line. The 
possibility of higher prices now confronts purchasers, due to 
rising costs of raw material, starting with fuel. Already 
an advance of 15 per cent effective June 1 is announced by 
a manufacturer of industrial cars and kindred equipment. A 
nearby foundry company recently purchased an electric fur- 
nace, a number of flasks, etc.. and recent purchasers of core 
ovens include the Lorain Steel Co., Johnstown, Pa., and the 
Coshocton Iron Co., Monongahela, Pa. Frequent orders are 


received for sand handling and mixing machinery, one motor- 
the Mig. Co., Cambridge 
Pittsburgh district 


Blystone 
to 


sand mixer from 


Pa., 
past 


driven 


being sold a 
Another buyer 


H. & F. M. 


blower orders 


Springs, with screen 
this 
a blower 


Ind. 


closit 


Virginia 
Co., 
scheduled 


week. in 
the P. 
and a few other 
A nearby 


and a cupola 


user purchased 


from Roots Connersville, 


are for early 


1g. 


operator purchased a small crane, 
the Whiting 
has not completed his equipment purchases. 


foundry 


an from Corp., Harvey, 
II] Flasks, 
riddles and other small supplies are being sold practically every 
the this 


improved during 


elevator 


but 


character 
the past 
compressors in- 
the 


foot capacity 


day im varying quantities, demand for 


considerably 
of 


of equipment having 


two or three weeks Recent sales air 


made Chicago 
450-cubic 
third of 
smaller capacity. The largest crane award noted recently is that 
of the Union Iron Works, | Pts 
Works, Detroit, one 30-ton 71-foot 934-inch span elec 


traveling 


x §8-inch 
Co., New 


another 


$-inch 
Tool 
ol 


clude an compressor by 


York, 


5 | 
make 


Pneumatic one 


compressor and a considerably 


rie to the Northern Engineer- 


ing for 
15-ton, 36-foot 7¥%-inch span electric travel 
24-foot 
The 

purchased 


Milwaukee 
re 


tric wo 
riveting 
& Iron Works, 
ton 3-motor 50-foot 
Crane & Mig. Co. 
Pa., to 


ing and two 15-inch 3%-inch tower 


span 
all 


Canonsburg, 


3-motor. Canonsburg Steel 
Pa.., 
the 
Steel 


cranes, 


a 7 span 


The 


on 


crane from Electric 


Universal Bridgeville, is about close a 


4 
4 


73 


New Projects Multiply 


5-ton while the Greenville Stecl Car Co., Greenville, Pa., is 
scheduled to take early action on a 10-ton. Several foundries 
it this territory recently have manifested interest in grind 
ing machinery of various types. Inquiries for molding ma 
chines too are prolific and several sales have been consum 
mated recently by prominent sellers in this district. Pre 
convention molding machine business booked this district 
iS surprising Recent orders received by the Herman Pneu 
matic Machine Co. include a large rollover machine and a 
core machine from the Advance Boiler Corp., Poughkeepsie 
me o 10 small jarring machines, one large shakeout bumper 
aud two large rollovers from the Commonwealth Steel, Granit 
City, Ill; a large rollover machine to the Oil Well Supply 
Co. Oil City, Pa. and one large jar-ram, stripping-plate ma 
chine trom the National Sanitary Mfg. Co., Salem, O., and the 
ame class machine to the A. P. Smith Mfg. Co, East 
Orange, N. J Numerous inquiries have been received by 
the same manufacturer, particularly from the West 
Eastern Inquiry Improves 

or lines of foundry equipment are moving briskly in the 

East. These include sand blast equipment, sand cutters and 
fasks. Trading in molding machines and plain tumblers is 
characterized as fair. Buying still is largely for replace 
ment purposes, although several new projects are being figu 
ed, including a plant for the Fisher Sweeney Bronze Co., H« 
boken, N. 4 Plans just completed by Lockwood Greene & Co 
101 Park avenue, New York city, call for a structure, 100 x 
200 feet. An equipment list is likely to be issued at any 
time. Another project is that of the Eastern Foundry C 
Boyertown, Pa. The company is headed by E. M. Rhodes 
\ recent buyer is the Brooklyn Foundry Co., Brooklyn, which 
has closed on a used 2-ton handpower crane and also a 2-ton 
tramrail system, the latter order going to the Cleveland Crane 
& Engineering Co., Wickliffe, O. A list is expected to be 
issued shortly by the Reading Casting Co., Reading, Pa. 
whose plant was recently badly damaged by fire. Sellers are 
now adhering rigidly to their official prices, there being little 
or no shading in any quarter. However, while the tendency 
is upward, there has been no advance recently ficial qu 
tations. 

Buying Broadens in Chicag 

UYING of foundry equipment is on a much broade: 

scale at Chicago than for some time, but supplies ap 
parently are not equally in demand. That much iron is being 
melted is indicated by the renewed demand for ladles and 
small equipment and tumbling barrels also are being added in 
many foundries, indicating a largely increased output. The 
Western Foundry, Chicago, is building an addition to con 
tain a warehouse and japanning department. Frank D. Chase 
Inc., is the engineer in charge. The Buck Steel Castings 
Cc., Lima, Ohio, has installed a 1-ton converter outfit, sup 
plied by the Whiting Corp., Harvey, III The same seller 
has taken orders for two 42 x 60 tumbling barrels for the 
American Manganese Steel Co., Chicago Heights, Ill. two 42 
x 60 tumbling barrels for the Sommerville Iron Works, Chat 
tanooga, Tenn., three 36 x 48 tumbling barrels for the Cadil- 
lac Foundry, Cadillac, Mich. and two 48 x 81 tumbling 
barrels for the Central Foundry Co.. New York City The 
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leonard & Baker Stove Works, Taunton, Mass., has bought in second hand equipment, which is being offered at pric 
a 64-inch cupola from the Whiting Corp. and the Two Wheel iar below new material. Some of this is left over from 
Windmill Co. at Hutchinson, Kans., has bought a 32-inch war equipment and has not been used. Wm. Demmler & Bros 
































cupola from the same manutacturet The Ford Motor Co. Kewanee, Ill. recently have installed air-operated core ma 
has increased its order for helical geared ladles with the chines in the plants of the Ohio Brass Co., Mansfield, O 
Whiting Corp. by ordering 12 more of 1500 pounds capacity the Central Brass Co.. Cleveland, and the Indiana Brass Ci 
lhe National Engineering Co. is shipping four sand mixers, Frankfort, Ind. The W. T. Garratt Co., San Francisco, at 
one going to Texas, two to separate users in Massachusetts present is installing core machines purchased from the sam 
nd one to Michigan. Some dealers find strong competition company. 
Activities of the Gray Iron, Malleable, Steel and Brass Shops 
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